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(57) Abstract: The inventions relate to means 
for producing high silicate inorganic fibres 
from natural acidic rocks and to articles made 
from said fibres, i.e. continuous and staple 
fibres and scaly particles. In each variant C, 
dacite or riodacide or granite or riolite or sandy 
rock whose content in silicium oxide is equal 
to or higher than 73 % is used as a rock. The 
aim of the inventions is to develop means for 
producing inorganic fibres from natural acidic 
rocks and articles made from said fibres, i.e. 
continuous, staple and coarse fibres and finely 
dispersed scaly particles exhibiting high 
strength, and corrosion and thermal resistance. 
The aim is achieved by removing foreign 
inclusions, which have high fusion and boiling 
temperatures, from the melt by using rocks 
with high silicon oxide (SiO 2 ) content and, 
therefore a higjh fusion temperature, thereby 
evacuating the major part of foreign inclusions 
from a melt into the atmosphere. 
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(57) Pe$epaT: Cnoco6 B.O.KH6ona npomBoacTBa BbicoKOCHJiHKaTHbix HeopraHHnecKHx bojiokoh H3 
ropHwx nopoa (sapHaHTbi) /CV, TexHOJtorHHecKa* jihhhji /ins ocymecTBJieHHa cnoco6a 
(BapHaHTbi), HenpepwBHoe /H./ h urranejibHoe BOJiOKHa (BapnaHTbi), HemyitaaTbie hbcthhu 
(BapHaHTbi), nojiyMeHHwe npe/yiaraeMbiM choco6om. 

npeanaraeMwe H3o6peTeHHa oTHOcirrca k cpe/jCTBaM nojiyneHH* BbicoKocHJiHKaTHbix 
HeopraHHHecKHx bojiokoh m npHpo/jHbix MHHcpajiOB khcjihx ropHbix nopo/a, a Taxxce k 
H3/jejiHKM, H3roTOBJiCHHMM H3 bthx bojiokoh - HenpepbiBHOMy, urranejibHOMy H K 
HeuiyftwaTbiM nacTHuaM. B KaxcaoM BapnaHre C. b KanecTBe ropHOH nopoau HcnoJMyiOT 
jih6o nauHT hjih pHoaauHT, jihGo rpanHT hjih pHOJiHT, jihGo nopojjy Ha ochobc necKa c 
cojjepxcaHHeM okhch kdcmchhs paBHWM hjih npeBbiuiaiomHM 73%. B ocnosy npe/yiaraeMbix 
H3o6pereHHH nocraBneHa 3a/j.aHa co3AaHHs cpe/jcTB noJiyneHiui HeopranHHecKHx bojiokoh H3 

npHpOJIHblX MHHCpaJIOB KHCJIbDC FOpHblX IlOpOfl, a TaKKe TBKHX H3JieJlHH, H3r0TOBJieHHbDC H3 

3THX bojiokoh - HenpepbiBHoro, nrranejibHoro, rpy6oro BOJiOKHa h TOHKo/jHcnepCHbix 
4euiyH«iaTbix "cacTHU, KOTopue hmchh 6bi noBWiueHHyK) nporaocTb, Koppo3HOHHyio h 
TcpMOCToftKOCTb. riocTaBncHHaji 3aaana peuiaercji 3a cner co3/jaHH* ycnoBHH ana yAajiemia 
H3 pacnjiaBa HHopo/jHux bkjiiomchhh, hmcioiuhx bwcokhc TeMnepaTypw njiaBneHH* h 
KHneHHJi, nyTeM hphmchckhh b KanecrBC cwpwi ropHbix nopo/i c 6ojicc bmcokhm 
coiiepjKaHHeM okhch KpeMHtu (SiO^) h, kbk cjie^cTBHe, 6ojiee bucokhmh TeMnepaTypaMH 
njiaaneHHa, *rro no3BOJweT yjiajurrb H3 pacnjiaBa nopojibi b aTMOC(J>epy 6ojibinHHCTBO 

HHOpOAHbDC BKJDOHeHHH. 
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CnocoS B.<£>.Kii6ojia npoH3BO#CTBa BBicoKocHJuucaTHbix HeopraHHMecKHx BOJIOKOH H3 
ropHBix nopoA (BapaaHTw), TexHOJiorcreecKafl jihhhh #jih ocynjecTBJieHHfl cnoco6a 
15 (BapHaHTbi), HenpepBiBHoe h nrranejibHbie BOJioKHa (BapaaHTbi), Heopramraecioie 
TOHKO^HcnepcHBie nemyuHarhie nacTHm>i (sapiiaHTbi), noJiyneHHbie npeAJiaraeMbiM 

cnocoSoM 

IlpeAHaraeMBie H3o6peTeHHH othocotc^ k cpe^cTBaM npoH3Bo/jCTBa 
20 BfcicoKocHJiHKaTHBix HcopraHHHCCKHx HenpepbiBHbix, nrranejiBHBix h rpy6bix bojiokoh, a 
TaioKe n:eiiiyHHaTBix nacTim H3 npHpo^Hbix MHHepajioB khcjibdc ropHBix nopo#, k h3acjihkm ? 
H3roTOBJieHHbiM H3 3thx bojiokoh - HenpepBiBHOMy, nrranejiBHOMy, rpy6oMy h k 
nemyiraatBiM ^acTimaM. 

Hcnojn>30BaHHe BBicoKOCHJimcaTHBix HeopraHHHecKHx bojiokoh H3 npHpo^HBix 
25 MarepHajiOB khcjibdc nopofl b KanecTBe cBipta A^eT bo3mo3KHoctb BBinycKaTB 3KOJiorEraecKH 
HHCTBie, ycTOHHHBBie k aTMoc^epHBiM bjih^huhm, 3aMeHjnonme bo MHorax cjiynaax ac6ecT 5 
cTeiaio, Merajui, flpeBecHHy h Apyrae, HcnojiB3yeMBie b CTpoHTejiBCTBe MaTepnajiti. IIo3TOMy 
B03pacTaeT norpe6HOCTB b sthx MaTepnanaM. 

; TopHBie nopo^Bi no coAep^caHmo KpeMHaa noApa3AeJi5nOTCH Ha yjiBTpaocHOBHBic (1), 
30 ocHOBHBie (2), cpe^HHe (3) h khcjibic (4). HMeeTCH 6oJiBinoe KOJinnecTBo nySjiHKanHH h 

HaTCHTOB K3K OTeHeCTBeHHBIX, T3K H 3apy6e3KHBlX 5 B KOTOpBDC OUHCaHBI CHOCoSbI H 

ycTpOHCTBa ajm noJiyneHHH HeopraHHHecKHX bojiokoh H3 ropHBix nopoa 1, 2, 3. Tlpn stom 
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aBTopy He H3BecrHBi ny6jiHKamra, nareirrBi, onHctmaiomHe chocoSbi h ycTpoficTBa aim 
nojiyieHHH HeopraHHHecKHX bojiokoh hs khcjjbix ropHBix nopofl (4). OflHaKo, npeo6jiaflaHHe 

OflHOrO H3 OCHOBHBK OKCHflOB KpeMHHK (Si) B COCTOBe HOpOHBI npHBOflHT K CyineCTBeHHBIM 

H3MeHem«iM cbohctb nojiyqaeMBix H3 hhx bojiokoh, a hmchho, npoHHOcra, 

TepMOCTOHKOCTH, XHMHHeCKOH CTOHKOCTH. TaK, HanpHMep, BBICOKOCHJIHKaiHOe CTCKJIflHHOe 

bojiokho S-2, cocTOJnnee 6ojiee, neM Ha 95% H3 KpeMHeseMa Si0 2 h nonyieHHoe b 
pe3yjn>TaTe oopaooncH CTeKJiOBOJiOKHa ropaneH khcjiotoh Ha 40% npoHHee cTeKJia E, b 
kotopom coaep^aHHe Si0 2 cocTaBJiaeT 55%. E-oaTOMy cosflaime cpe^cTB rjih 
Hcnojn>30BaHHa khcjibk ropHBix nopoa, b KanecTBe cbjpbh 3anacBi kotopbix, npaKTHHecKH, 
HeorpaHHHeHBi Ha 3eMJie, ^acr bo3mojkhoctb BBraycKaTB Hefloporae no cpaBHeHHio c 

3aTpaTHBIM, ^OporOCTOHmHM MeTOflOM HOJiy<ieHIM BBICOKOCHUHKaTHOrO CTeKJIHHHOrO 
BOJIOKHa S, BBICOKOMOflyJBbHBie KOMH03HHHOHHBie MarepHajiBi. 

H3BecTeH cnoco6 npoH3Bo;icTBa HenpepBmHoro BOJioKHa ropHBix nopo,n, 
BKjnoMaiomHH onepamm flpo6jieHiw nopo^Bi, ee nuaBJiemifl b iuiaBHJiBHOH nera h 
BBrraraBaHHa hs pacnjiaBa nepes 4>Hjn,epy Henpep&iBHoro BOJIOKHa (ITaTeHT Pocchhckoh 
OeflepanHH 2102342, MEK 6 C03B37/00, OnySji. 20.01.1998 r.). B KanecxBe ropHoft 
nopoflBi b onncaHHOM cnoco6e ncnojiB3yiOT nopofl&i 6a3ajn>TOBOH ipynn&i ot ocHOBHoro ao 
cpe^Hero cocTaBa, a TeMnepaxypy b njiaBnuBHOH nenn ycTaHaBJiHBaioT b npe^ejiax 1500- 
1600°C. 

IIojiyHaeMBie no onacaHHOMy cnoco6y BOJioKHa hmciot HeflocTaroHHyio npoHHocTB Ha 
pa3pBm, o6ycnoBjieHHyio HajnraieM hhopo^hbix BKjnoHeHHH, TeMnepaiypa njiaBjieHiw 
kotopbdc BBnne TeMnepaiypBi njiaBJieHHa ochobhoh Macc&i nopoffbi. 

HaH6ojiee 6jih3khm k BapnaHTaM npeanaraeMoro cnoco6a npoH3BOflCTBa 
HenpepBmHBDc HeopraHHHecKHX bojiokoh ho TexHHHecKOH cymnocTH h flocniraeMOMy 
pe3yjn,TaTy jnuiaeTca cnoco6 npoH3BOflCTBa HenpepBmH&ix bbicoko cmnncaTHBix 
HeopraHHHecKHx bojiokoh H3 ropHBix nopoa, BKjnoiaiomHH onepauHH 3arpy3KH 

H3MeJH,HeHHOH TOpHOH HOpOflH B nJiaBHJIBByK) HeHB, ee HJiaBJieHHe, rOMOreHH3aHHK> 

pacnjiaBa, nocjie^yiomyio CTa6njiH3amno pacmiaBa b (pn^epe iuiaBHJiBHOH nenn, 
BBTT^rHBaHHe BOJioKHa, ero 3aMacjiHBaHHe h HaMaxBiBaHHe Ha 6o6iray /TTaTeHT YicpaHHBi jYe 
10762, MEDC 6 C03B 37/00, ony6ji. 25,12,1998. Eioji. jYs 6/. 

HeaocTa-roK onncaHHOro cnoco6a coctoht b tom, hto nojiyneiniBie H3 aHfle3HTOBOH 
nopoaBi no onncaHHOMy cnoco6y HenpepBiBHBie BOJioKHa HMeioT HeaocTaTOHHyio npoiHOCTB 
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Ha pa3pMB, o6ycjioBJieHHyio HajmHHeM b hhx hhopo^hbdc bkjiiohchhh, KOToptie He 
yAajMJOTc^ H3 pacnnaBa H3-3a HeflocraTOHHoro TeMnepaTypHoro AHana30Ha, orpaHnneHHoro 
TeMnepaTypoii KnneHHH ochobhoh Maccu H3Mejn>HeHHOH nopojjBi. He^ocTaTOHHaa 

npOHHOCTB npHBO^HT K yMeHBHieHHK) flJIHHBI BOJIOKOH, HX pa3pBIBaM HpH HaMaTBEB aHHH Ha 

5 6o6HHy, hto orpaHHHHBaeT TexHOJiorHHecKHe bo3mcmkhocth cnocoSa. 

Han6ojiee 6jih3Khm k BapnaHTaM npefljiaraeMoro cnoco6a npOH3BOflCTBa nrranejiBHBix 
bojiokoh no TexHHHecKofi cynmocra h flocTHraeMOMy pe3yjn»TaTy jmjiaeTCH cnocoS 
npoH3Bo^CTBa urranenBHBix bojiokoh H3 ropHBix nopoa, BKjnonaioirqaH onepamm 3arpy3KH 
H3Mejn>HeHHOH ropHofi nopoflBi b iuiaBHJiBHyio neHB, ee njiaBjieirae, roMoreHH3amno 

10 pacnjiaBa, nocjie^yiomyio CTa6 h JM3 aijHio pacnjiaBa b <|>Hflepe njiaBmiBHOH nenn h 
nojiyneHHe nrranenBHoro BOJioKHa H3 pacnnaBa, BBrreKaiomero H3 $HJiBepBi /^aoirHpHC 
J\.J\., BojiBfflCKHft A.K., Ko3jiobckhh ILIL, /^cmbhhchko K).H., MaxoBa M.O., JlH3ory6 T.M. 
Ochobbi TexHOJiornH nojiyneHHJi 6a3ajn>TOBBix bojiokoh h hx CBOHCTBa. - B c6. HaynHBix 
TpyaoB: Ba3ajn,TOBOJiOKHHCTBie KOMno3HijHOHHBie MaTepnajiBi h KOHCTpyKijHH. - KneB: 

15 HayKOBa.z^yMKa. - 1980 - C.54-81/. 

HeAOCTaTOK omicaHHoro cnoco6a coctoht b tom, hto nojiyneHHBie no onncaHHOMy 
cnoco6y nrranejiBHBie BOJioKHa hmciot HeflocTaTOHHyio npoHHocTB Ha pa3pBiB, 
o6ycjiOBJieHHyio HajmnneM b hhx HHopoflHBix bkjuohchhh, KOTopBie He yaajunoTCH H3 
pacnjiaBa H3-3a HcnonB3yeMoro wbojibho HH3Koro TeMnepaTypHoro ,zmana30Ha, 

20 orpaHHHeHHoro TeMnepaTypoii KHnemiH ochobhoh MaccBi H3Mejn>HeHHOH nopoABi. 

HeflOCTaTOHHaH HpOHHOCTB npHBOAHT K yMeHBmeHHK) ajihhbi BOJIOKOH, HTO orpaHHHHBaeT 

TexHOJiomHecKHe bo3mo5khocth cnoco6a. 

Han6ojiee 6jih3khm k BapnaHTaM npe^JiaraeMoro cnoco6a npoH3BO£CTBa 
HeopraHHHecKHx TOHKoancnepCHBix HemyftHaTBix nacTim H3 ropHBix nopoa, aBJiaeTCH 

25 cnoco6, BKjnonaion^HH onepamm 3arpy3KH EBMejiBHeHHoft ropHofl nopOABi b njiaBHJiBHyio 
neHB, ee njiaBJieime, roMoreHH3ac[Hio pacnjiaBa, nocjieflyioiqyio CTa6iuni3anHK) pacnjiaBa b 
(J>HAepe njiaBHJiBHOH nenn h nojiyneHHe HemyfinaTBix nacTim H3 pacnjiaBa, BBrreKaiomero H3 
4>HJn,epBi (IlaTeHT Pocchhckoh Oeaepamra N21831856 MTIK 6 C03B37/02, B22F9/02. - 
Ony6ji. 27.03.95 - Eioji. Jfe 9). 

30 HeflocTaTOK oimcaHHoro cnoco6a coctoht b tom, hto nojiyneHHBie no onncaHHOMy 

cnoco6y HemyfinaTBie HacrartBi hmciot HeflocraTOHHyio xHMHHecicyio ctohkoctb h 
npoHHocTB Ha pa3pBiB, o6ycjioBJieHHyio HajmnneM b hhx hhopootbdc BKjnoneHHH, KOToptie 
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He y^anfliOTCK H3 paciuiaBa H3-3a HcnojiB3yeMoro aobojibho HH3Koro TeivmepaTypHoro 
Anana30Ha 3 orpaHiraeHHoro TeMneparypoH KHneHHa ochobhoh MaccBi H3Mejn>HeHHOH 
nopoaBi. HeflocTaTOHHwe npoHHOCTB h XHMxraecKaa ctohkoctb HemyHHar&ix Hacrmi; 
orpaHHHHBaeT TexHOjionraecKHe bo3mo^chocth cnoco6a. KpoMe Toro, HefloeraTKOM cnoco6a 
5 £BJiaeTC5i h HeB03MO»aaocTB peryjiHpoBaHHa 4>paiomoHHoro cocTaBa nojiy^aeMBix 
HemyttnaTBix nacnm h, b CBH3H c HeM, npoueirr BBixoaa oflHopoflHOH 4>paKimH TpeSyeMoft 
AHcnepcHocTH h tojothhbi HemyftHaTBix nacTHii; 0Ka3BmaeTCH hh3khm. 

HaH6ojiee 6jih3koh k BapHairraM npeanaraeMOH TexHOJiorHHecKoii jihhhh no 
TexHHHecKOH cynmocTH h aocraraeMOMy pe3yjn>TaTy hbjmctch TexHOJiorHnecKas jihhhji, 
10 coaepacamaa fl03aTOp ropHofi nopoflBi, njiaBHUBHyio ne^B, <|>imep, <J)Hjn>epy c nHTareneM, 
npeAHa3HaHeHHyio rjw BBrxo/ja BOJioKHa, McxaHH3M HaHeceHHH 3aMacjiHBaTejin Ha bojiokho h 
6o6HHy juw HaMOTKH BOJioKHa (IlaTeHT Pocchhckoh Oe^epaijHH 2118300, MTIK 6 C03B 
37/00, ony&i. 27.08.1998.). 

He^ocTaTOK onucaHHofi TexHOJioriraecKOH jihhhh coctoht b HeflocTaroHHOH 
15 npoTOocTH nojiynaeMBix Ha stoh jihhhh bojiokoh. 3to CBH3aH0, npeac^e Bcero, c 
orpaHHHeHHBiM TeMnepaTypoft 1450C Teivrnep aTypHBiM AHana30H0M pa6oTBi njiaBHJiBHOH 
nenn, nocKOJiBKy npn stoh TeMnepaType H3 pacnnaBa He MOiyr 6bitb yzjajieHBi BKJUOHeHHa, 
KOTopBie b 6y^ymeM, nocjie noJiyneHHa h ocTBiBaHHH bojiokoh ^bjikiotch KOHijeHTpaTopaMH 
HanpjmeHHH h npHBo^rr k ero npe^eBpeMeHHOMy pa3pyineHHio, HanpHMep npn HaMOTKe 
20 BOJioKHa Ha 6o6HHy. 

HanSoJiee 6jih3Khm k BapnaHTaM npe/uiaraeMoro HenpepBiBHoro BOJioKHa, sBJiaeTCJi 
HenpepBiBHoe bojiokho, H3roTOBJieHHoe H3 npnpoAHBix MarepnajiOB ropHBix nopoA /TlaTeHT 
YKpaHHBi No 10762, MTQC 6 C03B 37/00, ony&i. 25,12,1998. Bioji. 6/. 

OnncaHHBie BOJioKHa HMeiOT HeflocTaroHHyio npoHHocTB Ha pa3puB, o6ycjioBJieHHyio 

25 HajIHHHeM B HHX HHOpOflHBIX BKJHOHeHHH. 

HanGojiee 6jih3khm k BapnaHTaM npczmaraeMoro nrranejiBHoro BOJioKHa, HBJiHercH 
nrraneJiBHoe bojiokho, nojiyneHHoe H3 ropHBix nopofl /,ZJ>KHrHpHc Bojibihckhh A.K., 

Ko3jiobckhh n.n., fleMBHHemco KD.H., MaxoBa M.O., JlH3ory6 T.M. Ochobbi TexHOJiornn 
noJiyneHH^ 6a3ajn>TOBBix bojiokoh h hx CBOHCTBa. - B c6. HayHHBix TpyaoB: 
30 Ba3ajiBTOBOJiOKHHCTBie KOMno3inmoHHBie MaTepnajiM h KOHCTpyiciXHH. - KneB: HayKOBa 
^yMKa. - 1980 - C.54-81/. 
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OffBQKo H3roTOBHTi> niTanejibHoe bojiokho, H3 ropHWX nopoA KHCjioro cocTaBa, no 
npe^naraeMOMy cnocoSy, He npeacTaBJiaeTCfl bo3mo^chmm H3-3a HH3KOH TeMnepaTypbi b 
nenn h 6oJn>moro KOJiHHecxBa HHOpo^Hbix bkjiiohchhh . 

OimcaHHoe nrranejiBHoe bojiokho HMeer 6ojn>nioe kouhhcctbo hcbojiokhhctbix 
5 BKJnoneHHH h He^ocTaTOHHyio Rjmny bojiokoh, hto orpamraHBaeT TexHOJiorHHecKHe 

BO3M03KH0CTH OnHCaHHOrO IOTaneJIbHOrO BOJIOKHa. 

Han6ojiee 6jih3khm k BapnairraM npe,zyiaraeMbix HeopraHiraecKHx TOHKo,nHcnepcHbix 
HeinyftHaTbix HacTim, hbjikiotch TOHKOOTcnepcHbie HemyifaaT&ie nacumbi, H3roTOBJieHHbie 
H3 npHpo^HBix MaTepnaJiOB ropHtix nopoa (TlaTeHT Pocchhckoh Oe^epamra N°1831856 
10 MnK 6 C03B37/02, B22F9/02. - OnyGn. 27.03.95 - Bioji. JSfe 9). 

OnncaHHBie TomcoAHcnepcHBie nenryHHaTBie nacTHijbi HMeioT HeflocTaTOHHyio 

IIpOHHOCTB, oSyCHOBJieHHyiO HaJIHHHeM B HHX HHOpOJIJIblX BKJDOHeHHH. 

B ocHOBy npeflJiaraeMbix H3o6peTeHHH nocTaBJieHa 3a^ana co3#aHHH cpeflCTB 
nojiyneHHfl HeopraHnnecKHX bojiokoh H3 npupoAHbix MHHepajiOB khcjilix ropHBix nopofl, a 

15 TaiGKe TaKHx H3flejiHH, H3roTOBJieHHBix H3 3thx bojiokoh - HenpepbiBHoro, nrranejiBHoro, 
rpySoro BOJIOKHa h TOHKO^ncnepcHBix HemyiraaTbix nacTim, KOTopBie HMejiH 6m 
noBbnneHHbie npOHHOCTb Ha pa3pbiB, Koppo3HOHHyio ctohkoctb h 
TeMnepaTypoycTOHHHBocTb. TlocTaBJieHHaa 3aaa*ia pemaeTai 3a cner co3AaHHH ycjioBHH ajih 
yaajieHEUi H3 pacnjiaBa HHopo^bix BmnoHemiH, HMeiomnx bbicokhc TeMnepaTypbi 

20 nJiaBJiemiH h KimeHHfl, nyreM npHMeHeHHJi b KanecTBe cbipbH ropHbix nopofl c bbicokhm 
co^ep^caHHeM S1O2 h, KaK cjie^CTBHe, 6ojiee bbicokhmh TeMnepaTypaMH rniaBJieHM, hto 
no3BOJi)ieT ocymecTBJMTb HarpeB ao yn;ajieHHJi H3 pacnjiaBa nopo^bi 6ojibmHHCTaBa 

HHOpOAHbDC BKJHOHeHHH. 

IIocTaBJieHHaH 3a,n;aHa pemaeTca b nepBOM BapHaHTe npeAJiaraeMoro cnoco6a, 
25 KOTopbifi, KaK, h H3BecTHbifi cnoco6 npOH3Bo#CTBa HeopraHHHecioix HenpepbiBHbix BOJIOKOH 
H3 ropHbix nopoa, BKjnonaeT onepaijHH 3arpy3KH H3MejibHeHHOH ropHOH nopo^bi b 
iuiaBHJibHyio nenb, ee miaBJieHHe, roMoreHH3aijHio paciuiaBa, nocjieAyiomyio cTa6HJiH3aEtmo 
pacnjiaBa b ^naepe njiaBHJibHofi nenn, BbrnmiBaHHe BOJIOKHa, ero 3aMacjmBaHHe h 
HaMaTbiBaHHe Ha 6o6nHy, a, coznacuo u3o6pemeHUTO, b KanecTBe ropHOH nopo,m>i 
30 Hcnojn>3yK>T a^i^ht hjih pnoflai^HT, a nepea 3arpy3Kofl ropHOH nopo^bi b njiaBHJibHyio nenb 
ee no#orpeBaioT jsp TeMnepaTypbi 700-9 10C, Bbmep^KHBaiOT npn 3toh TeMnepaiype 5-15 
MHHyr ro yAajieHHH xhmhhcckh CBa3aHHoft bo#bi h BbiropaHEm opraHHHecKHX 



3AMEHiIIOmHH JTHCT (DPABHJIO 26) 



WO 03/104156 




PCT/UA03/00013 



cocTaBJifliomHx, 3&TCM nopoAy noABepraiOT MexaHo-KaTajnrnrHecKofi aKTHBaimn ao 
nojiyneHHH nacTim c pa3MepoM He 6ojiee 15 mkm h HarpeBaiOT ao TeMnepaTypbi 2105-2200C 
AO noJiyneHHH pacnjiaBa co cTeneHBio aMop<|>HOCTH He MeHee 96% h BUAenemiH H3 pacmiaBa 
HenponJiaBUBinnxca KBapijHTOB, nocjieAyioinyio roMoremra aijHio h CTa6HJiH3anHio pacnjiaBa 
5 npoH3B(wiT npn TeMnepaType 1420-171 0C ao nojiyneHHfl pacmiaBa c botkoctbio He MeHee 
1308 Ilac, a BbrrarHBaiiHe boxeokoh ocymecTBJunoT H3 30hbi pacnjiaBa, KOTopaa pacnonoxceHa 
HH^ce noBepxHOCTHoro cjioh. 

nocTaBJieHHaa 3aAana peinaexcH h bo BTopOM BapnaHTe npeAJiaraeMoro cnoco6a, 
KOTopBift, Kax, h H3BecTHBiH cnoco6 npoH3BOACTBa nrranejibHbix bojiokoh H3 ropHbix nopoA, 

10 BKjnoHaeT onepamra 3arpy3KH H3MejibHeHHOH ropHofi nopoAti b rniaBHJibHyio nenb, ee 
njiaBJieHHe, roMoreHH3aipiK) pacnjiaBa, nocjieflyiomyio CTa6HJiH3aiuno pacnjiaBa b <|>HAepe 
njiaBHJibHOH nenn h nojiyneHHe nrranejibHoro BOJioKHa H3 pacnjiaBa, BBrreKaiomero H3 
<j)Hjibepbi, a, coznacno u3o6pemeHUK> t b KanecTBe ropHoft nopOABi Hcnonb3yioT Aamrr hjih 
pHOflaimT, a nepeA 3arpy3KOH ropHoft nopOABi b njiaBHJibHyio nenb ee noAorpeBaioT ao 

15 TeMnepaTypbi 700-910C h BbmepECHBaioT npn stoh TeMnepaType 5-15 MHHyr ao yAajieHira 
xHMHHecKH CBJoaHHoft BOflbi h BbiropaHHH opraHHHecKHx cocTaBjDnom(Hx 5 3aTeM nopoAy 
noABepraiOT MexaHo-KaTajiHTHHecKoii aKTHBaijHH ao nojiyneHHH nacTHu; c pa3MepoM He 
6ojiee 15 mkm h HarpeBaiOT ao TeMnepaTypbi 2105-2200C ao nojiyneHim pacnjiaBa co 
CTeneHbio aMop(J>HOCTH He MeHee 96% h BbmejieHna H3 pacnjiaBa HenponjiaBHBiiiHxai 

20 KBapijHTOB, nocjie^yiomyK) roMoremi3anHio h CTa6njiH3au;Hio pacnjiaBa npoH3BOA«T npn 
TeMnepaType 1420-1 7 10C ao nojiysemra pacnjiaBa c bjiskoctbio He MeHee 1305 Ilac, a 
nojiyneHHe mTanejiBHoro BOJioKHa ocymecTBJimoT nyreM pa3AyBaHHH pacnjiaBa, 
BBrreKaiomero H3 (J)Hjn>epbi. 

riocTaBJieHHaji 3aAana pemaeTca h b TpeTbeM BapnaHTe npeAJiaraeMoro cnoco6a, 

25 KOTOpbEH, KaK, H H3BeCTHbffl CHOC06 npOH3BO/JCTBa HeOpraHHHeCKHX TOHKOAHCnepCHbDC 

qeinyHHaTLix nacran H3 ropHbix nopoA, BKJnonaeT onepaijHH 3arpy3KH H3Mejn>HeHHoft 
ropHOH nopoABi b iuiaBHJibHyio nenb, ee njiaBJiemie, roMoreHH3 ar^mo pacmiaBa, 
nocneAyiornyio cTa6miH3an;Hio pacnjiaBa b $H^epe miaBHjibHOH nenn h nojiynemie 
HemyftHaxbix nacTHii; H3 pacnjiaBa, BBrreKaiomero H3 <J>Hjn>epbi, a, coznacno u3o6pemeuuio t b 
30 KanecTBe ropHOH nopOABi ncnojib3yK)T AaijHT hjih pHOAanHT, a nepeA 3arpy3Koft ropHOH 
nopoABi b nnaBHJibHyio nenb ee noAorpeBaioT ao TeMnepaTypbi 700-9 10C h BbmepacHBaioT 
npn stoh TeMnepaxype 5-15 MHHyr ao yAajieHHK xnMHHecKH cB«3aHHofi boabi h BbiropaHHs 
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opraHiraecKHX cocrraBJiaiomHX, sareM nopofly noflBepraiOT MexaHO-KaTajraraHecKOH 
aKTHBamiH no nojiyneHna Hacnm. c pasMepoM He 6onee 15 mkm h HarpeBaioT w> 
TeMnepaTypw 2105-2200C ao nojiyreHHa pacnjiaBa co creneHMo aMop<i>HOCTH He MeHee 96% 
H BtmejieHHfl H3 pacmiaBa HenponjiaBHBimixcH KBapmnoB, nocjie;iyK>inyio roMoreHHsannio 
h CTa6HJin3anHio pacmiaBa npoH3BO«HT npn TeMnepaType 1420-1710C flo nojiyneHiia 
pacnjiaBa c bsskoctbio He Me H ee 1308 riac, a nojiyneHHe HemyttHaTux tocthh 
ocymecTBjunoT it/km flpo&neHiw crpyn pacnjiaBa, BBrreKaioinero H3 $HJiBepBi. 

ABTopaMH SKcnepHMeHTanbHo ycTaHOBJieHEi oirraMajitHtie peHCHMHbie napaMexpti pa 
ocymecTBJieHHH chocoGob nojiyHemw BBicoKocHJiHKaTHBix HeopraHHHecKHx Hepep&mHBix, 
nrranejiBHbix bojiokoh h TOHKOflHcnepcHtix HemyfiHaTBix HacTHH. as ropra.ix nopon ma 
amen hjih pnoAaHHT. TaK, npn noflorpeBe Hcxorororo CBipB* ao TeMnepaiyp&i mime 700C h 
B£wep>icKe MeHee 5 mhhjt KanecTBo nojrynaeMBix bojiokoh h TOHKoancnepcHbix 
HemyfiHaTbix nacTim OKasbiBaexca mme Tpe6ye M oro, nocKOJiBKy npn nocjieayioineM 
nojiyneHHH pacnjiaBa b He M o6pa3yK>Tca "HenpomiaBBi" xpymaie TpyaHopacTBopHMBie b 
pacnjiaBe BKraoneHHa, KOTopBie cymecTBeHHo CHiDKaiOT KanecTBO nojiynaeMoro npoayKTa. 
npeflBapjrrejitH&iH HarpeB Bbnne 910C h b TeneHHe 6onee 15 MHHyx SKOHOMHHecKH He 
onpaB^aH. nojiyneHHe b nponecce MexaHO-KaTajnrrHHecKOH o6pa6oTKH Hacnm pa3MepoM 
6ojiee 15 mkm ycjiojKHaeT nojiyneHHe cmropoflHoro pacnjiaBa h Tpe6yeT b 6y^ym,eM 
60JI&HIHX sarpar Ha ero HarpeB pi nojiyHemw pacnjiaBa. TeMnepaiyp&i aaace 2105C jsjm 
nojiyneHiw pacnjiaBa He o6ecneHHBaiOT yaajieraM h 3 pacmiaBa 6ojn>mnHCTBa raqwiax 

HHOpOflHBJX BKJnOHeHHH - KBapHHTOB - H nOJiyHeHH* pacnjiaBa C OJXTHMaJIBHOH CTeneHbK) 

aMop^HocxH - He MeHee 96%. Harpes ace CBbnne 2200C npaKTHHecKH He CKasBmaerca H a 
KanecTBe nojiynaeMoro npoayiera, noaTOMy SKOHOMEraecKH He onpasflaH. nojiywrB 
roMoreHH3HpoBaHHBiH h CTa6n jib hbih pacmiaB npn TeMnepaType miace 1420C c 
onTHMajiBHOH BH3KOCTBK) - He MeHee 1308nac - npaKTHHecKH HeB03Mo^KHo, a HarpeB cBBmie 
1710C yMeHBrnaer pecypc (fcimepa h $Hjn>ep, nocKOJiBKy b pacnjiaBe npHcyrcTByioT 
aKTHBHBie BemecTBa, paspymaionme oraeynopBi (fcnaepa Ha HacnmBi, KOTopbie sacopjnoT 
(3a6HBaiOT) $Hjn.epBi. 

nocTaBJieHHaa 3aaana pemaerca TaiOKe h b HerBeproM BapnaHTe npe/yiaraeMoro 
cnoco6a, KOTopBm, K aK, h H3BecTHBifi cnoco6 npoHSBOflCTBa BHcoKOCHjnncaTHBix 
HeopraHHHecKHx HenpepBiBHBix bojiokoh H3 ropraix nopofl, BKjnoHaer onepamm 3arpy3KH 
H3Mejn>ieHHOH ropHofi nopo^Bi b miaBHJiBHyio nenB, ee njiaBJieroie, roMoreHHsanmo 
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pacmiaBa, nocjieayKMnyio cTa6HJiH3amno pacnuaBa b $H#epe miaBHJiBHOH nenn, 
BHTHTHBaHHe BOJioKHa, ero 3aMacjiHBaHHe h HaMaTHBaHHe Ha 6o6nHy, a, coznacuo 
u3o6pemeHUJo, b KanecTBe ropHOfi nopozpa Hcnojn>3yioT rpaHHT hjih phojiht, KOTopyio nepefl 
3arpy 3 KOH b njiaBHjibHyK) nen& noaorpeBaioT no TeMnepaTypBi 750-950C h BBwepacHBaiOT 
npn 3Tofi TeMnepaiype 20-30 mhhjt no pacTpecKHBamia KOHTJiOMepaTOB h yaajieinw napoB 
BOflw, 3aTeM nopony no,z(BepraiOT MexaHO-KarajmrHHecKOH aKTHBanHH no nojiyneHHa HacTHn 
pasMepoM He 6ojiee 10 mkm h HarpeBaiOT no TeMneparypM 2110-2500C no nojryqeHHa 
aMop^Horo pacnjiaBa, nocjie^yromyio roMoreHHsamiio h CTa6HJiH3an.mo pacnjiaBa 
npoHSBOAOT npn TeMneparype 1500-1750C no nojiyqemia pacmiaBa c bjtskoctbio He Me H ee 
145 SITac, a BtrraraBaHHe bojiokoh ocymecTBJisiOT ra sohbi pacmiaBa, KOTopaa pacnonoaceHa 

HH5Ke nOBepXHOCTHOIX) CJIOJI . 

nocTaBJieHHaa 3 aflana peinaerca h b imtom BapHaHTe npe^JiaraeMoro cnoco6a, 

KOTOpBIH, K£IK, H H3BCCTHBIH CHOCOG HpOHSBOflCTBa UITaneJlBHBIX BOJIOKOH H3 TOpHLDC HOpOfl, 

BKjnoHaeT onepainm sarpysKH H3MejiBHeHHOH ropHofi nopofl&i b njiaBHjiBHyio nenB, ee 
njiaBJiemie, roMoreHHsanmo pacmiaBa, nocjieflyiomyio CTa6Hjra3amno paciuiaBa b (pnoepe 
njiaBHJitHOH nenn, nojiyqeinie nrranejiBHoro BOJioKHa H3 pacmiaBa, BtrreKaiomero H3 
(pmiBepBi, a, coznacuo u3o6pemeHUw, b KanecTBe ropHoft nopoflBi Hcnoji&3yiOT rpaHHT hjih 
Phojiht, KOTopyio nepea 3arpy3KOH b njiaBHjn,Hyio nenb noaorpeBaioT no TeMnepaTypBi 750- 
950C h BB W ep>KHBaK>T npn 3toh TeMnepaType 20-30 MHHyr no pacipecKHBaHHa 
KOHrnoMepaTOB h yflajiemw napoB bo^bi, 3 a T eM nopony no«BepraioT MexaHo- 
KaTajiHTHHecKOH aKTHBaHHH no nojiyHemw Hacnm, pasMepoM He 6ojiee 10 mkm h HarpeBaioT 
no TeMnepaTypBi 2110-2500C no nojiyieHH* aMop<p H oro pacmiaBa, nocjie^yiomyio 
roMoreHH3aHHio h CTa6HJiH3amno pacmiaBa npoH3Bo,nflT b $Hflepe luiaBHJiBHOH nenn npn 
TeMnepaType 1500-1750C no nojiyiemra pacnjiaBa c bjkkoctbio He MeHee 145 8IIac, a 
nojiyremie nrranejiBHoro BOJioKHa ocymecTBjnnoT nyieM pasflyBaHiM pacmiaBa, 
BBrreKatomero H3 <pHjn>epbi. 

IIo cteb JieHH a$i saaaHa pemaeTca h b mecTOM BapHairre npe^jiaraeMoro cnoco6a, 

KOTOpBIH, KaK, H H3BeCTHBIH CHOC06 HpOH3BOflCTBa BBICOKOCHJIHKaTHBIX HeopraHHHeCKHX 

TOHKOflHcnepcHBrx HemyfinaTBix nac-nm. hs ropHBix nopoa, BKjnonaioinHH onepanHH 
sarpysKH H3Mejn>ieHHOH ropHofi nopofl&i b miaBHJiBHyio nenB, ee njiaBjieime, 
roMoreHH3aHmo pacmiaBa, nocjie^yiomyK) CTa6njiH3anHK> pacmiaBa b (pnaepe miaBHJiBHOH 
nenn h noiryieHHe leinyiraaTBix nacTHH H3 pacmiaBa, BbrreKaiomero H3 $HJiBepBi, a, 
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coanacho wodpemenuto, b KanecTBe ropHOH nopo^M HcnoJH>3yK>T rparorr hjih pnojnrr, 
KOTopyio nepe# 3arpy3Kofi b njiaBHjn>Hyio ne*n> noflorpeBaioT ao TeMnepaTypBi 750-950C h 
Bbwep^CHBaiOT npn 3toh TeMnepaType 20-30 MHHyr ao pacTpecKHBamDi KonrnoMepaTOB h 
yflajiemis napoB boabi, 3aTeM nopoay noflBepraioT MexaHo-KaTanHTHHecKOH aKTHBaipiH ao 
5 nojiyieima nacnm pa3MepoM He 6ojiee 10 mkm h HarpeBaioT ao TeMneparypBi 2110-2500C 
AO nojiyneHHA aMop(|>Horo pacnjiaBa, nocjieAyiomyio roMoreHH3amno h CTa6njiH3aimio 
pacnjiaBa npOH3BOA»T b $HAepe njiaBHJiBHofl nenn npn TeMnepaType 1500-1750C ao 
nojiyneHHH pacnjiaBa c bk3koctbk> He MeHee 145 5IIac, a nojiyneHHe HeinyfinaTBix nacTHij 
ocymecTBJunoT nyreM ffpoGnemvi crpyn pacnjiaBa, BLrreicaiomero H3 <J)HJiBepBi. 

10 ABTopaMH SKcnepHMeHTajiBHo ycTaHOBJieHBi onTHMajitHBie peacHMHBie napaMeTpBi 

ocymecTBjieHHH cnoco6oB nojiyneHH* BBicoKOcmiHKaTHBix HeopraHHHecKHX HepepBiBHBix, 
inTanejiBHBix bojiokoh h TomcoAHcnepcHBix HemyftnaTBix nacTHij H3 ropHBix nopoA rana 
rpaHHTa hjih pHOJiHTa. Tax, npn noAorpeBe hcxoahoto CBipBH ao TeMnepaTypBi imace 750C h 
BBmep^ace MeHee 20 MHHyr KanecTBo nojiynaeMBix bojiokoh h TomcoAHcnepcHBix 

15 HeinyftHaTbix nacTHij OK33BiBaeTCH miace Tpe6yeMoro, nocKOJiBicy npn nocjieAyiomeM 
nojiyneHHH pacnjiaBa b HeM o6pa3yioTCH "HenponjiaBBi" xpynioie TpyAHopacTBOpHMBie b 
pacnjiase BKjnoHemra, KOTopBie cymecTBeHHo cmraaiOT KanecTBO nojiynaeMoro npo^yKTa. 
ripeABapHTejiBHBiH HarpeB BBnne 950C h b Teneime 6ojiee 30 MHHyr 3KOHOMiraecKH He 
onpaB^aH. nojiynemie b npoijecce MexaHo-KaTamrrHHecKOH o6pa6oTKH nacTHij pa3MepoM 

20 6ojiee 10 mkm ycjioaooieT nojiyneHne OAHopoAHoro pacnjiaBa h Tpe6yer b GyzjymeM 
6ojn»mHx 3aipaT Ha ero HarpeB aji* nojiyneHHH pacnjiaBa. TeMnepaTypBi Hrae 21 10C jyvi 
nojiyneHira pacnjiaBa He oSecneHHBaiOT y^ajieHHii H3 pacnjiaBa 6ojn>inHHCTBa TBepABDc 
HHopoAHBix BKjnoneHHH - KBapipreoB - h nojiyneHHfl aMop^Horo pacnjiaBa. HarpeB ^ce 
cBBnne 2500C npaKTHHecKH He CKa3BE3aeTca Ha KaHecrae nojiynaeMoro npoAyicra, no3TOMy 

25 3KOHOMHHecKH He onpaBAaH. IIojiyHHTB roMoreHH3HpoBaHHBift h CTa6Hjn>HBiH pacmiaB npn 
TeMnepaType HH^ce 1500C c onTHMajiBHOH b^koctbio - He MeHee 1455 Ilac - npaKTHHecKH 
HeB03Mo^cHo, a HarpeB CBBnne 1750C yMeHtmaeT pecypc <J)HAepa h 4>Hjn>ep, nocKOJiBKy b 
pacnjiaBe npncyrcTByioT BemecTBa, KOTopBie 3acopHK>T <|>HJiBepBi. 

nocTaBJieHHaa 3aaana pemaercfl h b ccabmom BapnaHTe npe^jiaraeMoro cnocoSa, 

30 KOTOpBIH, KaK, H H3BeCTHBIH CnOCo6 npOH3BOACTBa BBICOKOCHJIHKaTHBIX HeopraHHHeCKHX 

HenpepBiBHBix bojiokoh H3 ropHBix nopoA, BKjnonaeT onepargan 3arpy3KH H3Mejn>HeHHofi 
ropHOH nopo^Bi b iuiaBHjn>Hyio neHB, ee miaBjieHHe, roMoreHH3anxno pacnjiaBa, 
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nocjieayiomyK) CTa6njiH3amno paciuiaBa b 4>naepe miaBiuiBHOH ne<m, BBroirHBaHHe 
BOJioKHa, ero 3aMacjniBaHHe h HaMaTBraaime Ha 6o6hit/, a, cozjiacno u3o6pemeHwo, b 
KanecxBe ropHofi ncnojiB3yiOT nopo^y Ha ocHOBe necna c coflepacaHHeM okhch KpeMeHM 
paBHMM hjih npeBumaiOHmM 73%, nepea sarpysKOH necna b njiaBHJiBHyio nent ero 
noflorpeBaioT «o TeMnepaTyp&i 100-450°C e BBmepacHBaioT npn stoh TeMneparype 30-60 
MHByr no ynajieHira CBXjaHHOH bo^bi h ra30o6pa3HHx BKjnoHeHHH, noaorperoe cbipte 
no^epraiOT MexaHO-KaTajiHTHHecKofi aKTHBauHH ao nojiyHeinw Hacran pa3MepoM He 6ojiee 
5 mkm, 3areM cBipBe HarpeBaiOT «o TeMnepaTypBi 21 15-2550C h BBwepaoiBaiOT ero npn stoh 
TeMnepaiype ^o nojiyneHHa aMop4»Horo pacnjiaBa, roMoreHH3an.Hio h CTa6HJiH3anmo 
pacnjiaBa npoH3BO,mrT npn TeMnepaType 1440-1 730C no nojiyneHHA paciuiaBa c bjbkoctbio 
He MeHee 160 8 Ilac, a BBroirHBaHHe bojiokoh ocymecTBjunoT H3 3ohbi pacnjiaBa, KOTopaa 
pacnojioaceHa HH»ce noBepxHocTHoro cjioji. 

IIocTaBJieHHaa 3anaHa pemaeTca h b bocbmom BapHame npezuiaraeMoro cnocoSa, 

KOTOp&m, KaK, H H3BeCTHBIH CHOC06 HpOH3BOflCTBa HITanejIBHBIX BOJIOKOH H3 TOpHBIX HOpOfl, 

BKjnoHaeT onepannH 3arpy3KH H3MewieHHOH ropHofi noponBi b njiaBHJiBHyio nenb, ee 
nnaBJieHHe, roMoreHH3amno pacnjiaBa, nocjieayioinyio CTa6HJiH3anHio pacnjiaBa b <|>im;epe 
njiaBHjn>HOH nenn, nojryneHHe iirranejiBHoro BOJioKHa H3 pacnjiaBa, BBrreKaiomero H3 
4>Hjn,epBi, a, coznacuo u3o6pemeHUK>, b KanecTBe ropHofi HcnojiB3yK>T nopozry Ha ocHOBe 
necna c conepJKaHHeM okhch KpeMeHna paBHbiM hjih npeBtnnaioniHM 73%, nepen. 3arpy3KOH 
necKa b njiaBHJiBHyio neHB ero nonorpeBaiOT ao TeMnepaTypBi 100-450°C h BBwep>KHBaK>T 
npn 3toh TeMnepaType 30-60 mhhjt «o ynajieima CBjreaHHOH bo^bi h ra30o6pa3HBix 
BKjnoHeHHH, nonorpeToe cBip&e nozmepraioT MexaHo-KarajiHTHHecKOH aKTHBainm ro 
nojiyqeHHa nacnm pasMepoM He 6onee 5 mkm, saTeM CBip&e HarpeBaiOT no TeMnepaTypBi 
2115-2550C h BBmepxcHBaiOT ero npn 3toh TeMnepaType ao nojryqeHHs aMop<i>Horo 
pacnjiaBa, roMoreHH3amno h CTa6HjiH3anHio pacnjiaBa npoH3Bon»T b $Hflepe iuiaBHJn,HOH 
neiH npn TeMnepaType 1440-1730C ao nojiyiemw pacnjiaBa c bjokoctbkj He MeHee 160 8 
llac, a nojiyneHHe nrranejiBHoro BOJioKHa ocymecTBjiaioT nyreM pa3,zr/BaHHa pacnjiaBa, 
BBrreKatoniero H3 $Hjn>epBi. 

IIocTaBJieHHaa 3anaHa pemaerca h b fleBirroM BapnaHTe npejuiaraeMoro cnoco6a, 

KOTOpBIH, KaK, H H3BeCTHBIH CHOC06 npOH3BOn.CTBa BBICOKOCHJEHKaTHBIX HeopraHHHeCKHX 

TOHKonHcnepcHBix HemyHHaTBix Hacmn H3 ropHBix nopoa, BKjnonaiomHH onepannH 
3arpy3KH H3Mejn,neHHOH ropHofi nopo^ti b njiaBHJn»Hyio neHB, ee nnaBJieHHe, 
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roMoremoamno pacnnaBa, nocneAyiomyio cra6HjiH3aijHK> pacnjiaBa b <j>imepe miaBHJiBHOH 
nenH h nojiyneiffle neinyHHaTBix nacrai^ H3 pacnjiaBa, BBrreicaiomero H3 <|>Hjn>epi>i, a, 
coenacHo wodpemeuiao, b KaneciBe ropHOH ncnojiB3yioT nopo^ Ha ocHOBe necKa c 
coaepacaimeM okhch KpeMemiH paBHBiM hjih npeBBnnaionmM 73%, nepefl 3arpy3KOH nopoflBi 
5 b iuiaBHJibHyio nent eg noflorpeBaior TeMneparypM 100-450°C h BBmepKHBaioT npn stoh 
TeivraepaType 30-60 MHHyr ,o;o yAajieHHa cBH3aHHofi bo#bi h ra3oo6pa3HBix BianoneHKH, 
no^orpeToe CBipBe noflBepraioT MexaHo-KaTajiHTiraecKOH aKTHBaijHH ao nojiyneHHH Hacnm 
pa3MepoM He 6ojiee 5 mkm, 3aTeM ctip&e HarpeBaioT flo TeMnepaTypBi 2115-2550C h 
Bbi^ep^cHBaioT ero npn 3toh TeMneparype pp nojiyiemiH aMop<j)Horo pacnjiaBa, 

10 roMoreHH3aipno h CTa6HJiH3au;Hio paciuiaBa npoH3BOflflT b <j)H#epe njiaBHjiBHoft ne*ra npn 
TeMnepaType 1440-1730C no nojiyneHHH pacnjiaBa c bh3koctbk> He MeHee 160 5 Ilac, a 
noJiyneHHe HeniyiraaTBix Hacnm ocymecTBjiaiOT nyreM /jpoSjieHna cipyn pacnjiasa, 
BBrreKaioraero H3 (JmjibepBi. 

ABTOpaMH 3KcnepHMeHTajibHO ycTaHOBJieHBi onTHMajiBHBie pe)KHMHBie napaivieTpBi jjjw 

15 ocyn^ecTBJieHHH cnoco6oB nonyHeHHK bbicoko ch JiHicaTHBix HeopraHHHecKHx HepepBiBHBix, 
nrranejiBHBix bojiokoh h TOHKO/picnepcHBix HemyHHarBix Hacraij H3 ropHBix nopoa Ha 
ocHOBe necKa c coaepacaHHeM okhch KpeMeHHH paBHBiM hjih npeBtniiaiomHM 73%. Tax, npH 
no^orpeBe Hcxo^Horo CBipBa no TeMnepaTypBi HH»ce 100C h BBmepmce MeHee 30 MHHyr 
KanecTBO nojiynaeMBix bojiokoh h TOHKOflHcnepcHBix HemyftHaTBix HacTim; 0Ka3BiBaeTCH 

20 HH^ce Tpe6yeMoro, nocicojiBKy npn nocne^yioH^eM nojiyneHHH pacnnasa b HeM o6pa3yioTCH 
"HenponjiaBBi" xpyrocne TpyzmopacTBopHMBie b pacnnaBe BKJnoneHHJi, KOTopBie 
cymecTBeHHO CHH^caiOT KanecTBo nojiynaeMoro npoAyicra. npe^B apHTe jibhbih HarpeB BBnne 
450C h b TeneHHe 6ojiee 60 MHHyr skohomhhcckh He onpaBAaH. nojiyneirae b npoijecce 
MexaHO-KaTajiHTHHecKoft o6pa6oTKH nacTim pa3MepoM 6onee 5 mkm ycjiommeT nojiyneHHe 

25 oAHopoAHoro pacnjiaBa, t.k. 6ojn>iirae nacTHJUBi necKa flBJunoTca KOHijeHTpaTopaMH 
HanpjciceHHH h ipe6yioT 6ojn>nmx 3arpaT Ha ero HarpeB jum nojiyneHHH pacnnaBa. 
TeMnepaTypBi HiDKe 2115C jsjisl nojiyneHHfl pacnjiaBa He oSecne^HBaiOT y^ajieHHH H3 
pacnjiaBa 6oJiBmHHCTBa TBep^Bix hhopoahbdc bkjqohchhh h nojiyneHHfl aMoptjmoro 
paciuiaBa. HarpeB ace cBBnne 2550C npaKTEraecKH He CKa3BiBaeTCH Ha KanecTBe nojiynaeMoro 

30 npotfyiera, noaTOMy skohomhhcckh He onpaBaaH. ITojiynHTB roMoreHH3HpoBaHHBra h 
cra6HJiBHBiH pacmiaB npn TeMnepaType HH^ce 1440C c onTHMajn>Hofi b*3koctbio - He MeHee 
1605 Ilac - npaKTHHecKH HeB03MO)KHo, a HarpeB CBBnne 1730C yMeHBmaeT pecypc 4>Hflepa h 
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<j)HJiBep, nocKOjn>Ky b pacnjiaBe npHcyrcTByioT aKTHBHBie BeiqecTBa, pa3pymaiomHe 
oraeynopBi $iwepa Ha nacTHU^r, KOToptie 3acopaiOT (3a6HBaioT) ^Hjitepti. 

riocTaBJieHHaa 3a^ana pemaeTCH h b nepBOM BapHairre npeAJiaraeMOH 
TexHOJiorHHecKOH jihhhh, KOTopaa, KBK, h H3BccraH TexHOJiorHnecKaa JIHHHH flflX 

5 ocymecTBJieHHH nepBoro, neTBepToro h ce^bMoro BapnaHTOB cnoco6a, coaepacHT fl03a-rop 
ropHOH nopoABi, njiaBHjn>Hyio nenB, (Jmflep, cHa6aceHHBiH (J)HJiBepoH c mrraTejieM, 
npe,E[Ha3HaHeHHyio wia BBixoaa BOJioKHa, MexaHH3MBi rjvl HaHecemra 3aMacjiHBaTejia, 
H3MOTKH BOJioioaa Ha 6o6HHy, coxpaHeHHH h CKJiajapHpoBaHHH nojiynaeMoro BOJioKHa, a TajoKe 
cpeACTBa KOHTpojia h ynpaBJieHHK TexHOJirciHecKHM npoueccoM, a, coanacuo U3o6pemenuio t 

10 TexHOJioriraecKafl jihhh* aonojmeHa ycTponcTBOM ajis MexaHO-KaTajiHTHHecKoft o6pa6oTKH 
CBipBfl, Tennoo6MeHHHKOM ajui npe,npapHTejiBHoro noflorpeBa ropHOH nopoABi, 
ycTaHOBJieHHBiM Ha A03aTope, ycpeAHHTejiBHOH KaMepoft, co^ep^camefl Kopnyc, aho, 
peryjinpyeMBie 3a^BHmcn Ha ee BxoAe h Ha BBixoAe, npeAHa3HaHeHHofi jyw roMoreHH3an;HH 
h CTa6HJiH3anHH pacmiaBa, HarpeBaTejieM (frmiBepBi, npnneM bxoa ycTpoiiCTBa jsm MexaHO- 

15 KaTajiHTHHecKofi o6pa6oTKH CBip&fl coe^HHeH c bbdcoaom «o3aTopa ropHOH nopoABi, a BBIXOA 

yCTpOHCTBa - CO BXOflOM nJiaSHJIBHOH neHH, BBIXOA KOTOpOH coeAHHeH CO bxoaom 

ycpeAHHTejiBHofi KaMepBi, bbixoa ycpe^HHTejiBHoft KaMcpBi coe^HHeH c (|>HAepoM, 
cHa6^KCHHBiM noAorpeBaeMOH <|>HJiBepoH. 

nocTaBneHHaa 3a^ana peinaercH h bo btopom BapHairre npeAJiaraeMOH 

20 TeXHOJIOrHHeCKOH JIHHHH, KOTOpafl, KaK, H H3BeCT£UI TCXHOJIOrHHCCKaH JIHHHH RJISL 

ocymecTBJieHHfl BToporo, iDrroro h bocbmoto BapnaHTOB cnocoGa, coAepaoar A03a-rop 
ropHOH nopoABi, ruiaBHjiBHyio neHB, 4>HJiBepy, npe^Ha3HaHeHHyio pjix BBixoAa HiTanejiLHoro 
BOJioKHa, MexaHH3MBi jsjiK coxpaHemra h CKJia^HpoBaHHH nojiynaeMoro nrranejiBHoro 
BOJioKHa, a TaioKe cpeACTBa kohtpojih h ynpaBjiemis TexHonoranecKHM npoueccoM, a, 

25 coznacHo U3o6pemenuio, TexHOJiorHnecKaa jihhhh AonojmeHa ycTponcTBOM ju& Mexaao- 
KaTajiHTH^ecKOH o6pa6oTKH cbipbh, Tenjioo6MeHHHKOM oth npeOTapHTejiBHoro noAorpeBa 
ropHOH nopo^Bi, y CTaH o b JieHHLnvi Ha A03arope h cpe^CTBaMH jsm pa3AyBaHHH crpyn 
pacmiaBa, BtrreKaiomeH H3 <J)HJiBepBi, npiraeM bxoa ycTpoficxBa ajih MexaHO- 
KaTajIHTHHeCKOH o6pa6oTKH CBipBJI coeflHHeH c bbdcoaom A03aTopa ropHOH nopoflBi, a BBECOA 

30 yCTpOHCTBa - CO BXOAOM IUiaBHJIBHOH HCHH, BBDCOfl KOTOpOH COe^HHeH C ^HJIBepOH. 

riocTaBJieHHaii 3a^ana pemaeTCH h b xpeTBeM BapnaHTe npeAJiaraeMoft 

TeXHOJIOFHHeCKOH JIHHHH, KOTOpaH, KaK, H H3BCCTaa TeXHOJIOrHHeCKafl JlHHil g AHH 
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ocymecTBJieHH* TpeTBero, mecToro h AeBjrroro BapnaHTOB cnoco6a, coAep>KHT A03aTop 
ropHoft nopoABi, njiaBHJH>Hyio ne*n>, $HJiBepy, npeAHa3HaneHHyK) juisl BBixoAa 
BBicoKOCHjmKaTHBix HeopraHHHecKHX TOHKOAHcnepcHBix nemyirqaTBix Hacnm, MexaHH3MBi 
AJW coxpaHeHHH h cKjiaOTpoBaHBUj nojiynaeMBix BBicoKocnjiHKaTHBix HeopraHBraecKHx 
5 TOHKOAHcnepcmix HemyftHaTBix nacTEra;, a TaioKe cpe^CTBa kohtpojtc h ynpaBJiemai 
TexHonorHHecKHM npoijeccoM, a, coanacno u3o6pemeHwo, TexHOJionrcecKaa jihhh* 
flonojiHeHa ycTpoftcTBOM ah* MexaHO-KaTaimTHHecKofi o6pa6oTKH CBipBa, 
Tennoo6MeHEUHKOM ana npeABapnrejiBHoro noAorpeBa ropHoft nopoABi, ycTaHOBjieHHBiM Ha 
A03arope h cpeflCTBaMH jijvl ApoSjieHH* cnpyn pacnjiaBa, BBrreKaiomero H3 $HJiBepBi, 
10 npHHeM bxoa ycTpoftcTBa a™ MexaHo-KaTajiHTHHecKOH o6pa6oTKH CBipBa coeOTHeH c 
bbkoaom A03aTopa ropHoft nopo^Bi, a bbdcoa ycTpoftcTBa - co bxoaom njiaBHJiBHoft nenn, 

BBDCOA KOTOpOH COeAHHeH C <j)HJIBepOH. 

IIocTaBJieHHaa 3aAana peniaeTca h b nepBOM BapHanre npeAJiaraeMoro HenpepBiBHoro 
BOJiOKHa, KOTopoe, KaK, h H3BecTHoe, H3roTOBjieHo H3 npnpoflHBix MarepnajioB ropHBix 
15 nopOA, a, cosjiacno U3o6pemeHwo, oho iraroTOBjieHo H3 Aannra hjih pHOAarprra. 

IlocTaBJieHHaH 3a^ana pemaeTca h bo btopom BapnaHTe npeAJiaraeMoro HenpepBiBHoro 
BOJiOKHa, KOTopoe, KaK, h H3BecTHoe, EOTOTOBJieHo H3 npnpoAHBix MaTepHajioB ropHBix 
nopoA, a, cozjiacno n3o6pemeHwo t oho H3roTOBJieHo H3 rpaHHTa hjih pnojnrra. 

IIocTaBJieHHatf 3aAana peinaeTC* h b TpeTBeM BapnaHTe npeAJiaraeMoro HenpepBiBHoro 
20 BOJiOKHa, KOTopoe, KaK, h H3Becraoe, H3roTOBJieHo H3 npHpoflHBix MaTepnajioB ropHBix 
nopoA, a, cozjiacno U3o6pemeHuro, oho H3roTOBJieHO H3 nopoABi Ha ocHOBe necKa c 
coAep^caHHeM okhch KpeMennji paBHBiM hjih npeBBmiaiomHM 73%. 

IIocTaBJieHHM 3a^ana peinaeTC* h b nepBOM BapnaHTe npeAJiaraeMoro nrranejiBHoro 
BOJiOKHa, KOTopoe, KaK, h H3Bec*moe, H3roTOBJieHo H3 npnpoAHBix MaTepHajioB ropHBix 
25 nopofl, a, coznacno u3o6pemeHwo > oho H3roTOBjieHO H3 Aaiprra hjih pnoAaijHTa. 

riocTaBJieHHaji 3a^aqa pemaeTca h bo btopom BapnaHTe npeAJiaraeMoro nrranejiBHoro 
BonoKHa, KOTopoe, KaK, h H3Becraoe, H3roTOBJieHO H3 npnpoflHBix MarepnajioB ropHBix 
nopoA, a, coznacno U3o6pemeHwo, oho H3roTOBJieHO H3 rpaHHTa hjih pnojima. 

IIocTaBJieHHaH 3a^ana pemaeTC* h b TpeTBeM BapnaHTe npeAJiaraeMoro nrranejiBHoro 
30 BOJiOKHa, KOTopoe, KaK, h H3BecTHoe, H3roTOBjieHo H3 npnpoAHBix MaTepnajiOB ropHBix 
nopOA, a, coznacno u3o6pemeHuio t oho H3roTOBjieHO H3 nopoABi Ha ocHOBe necKa c 
coAep^caHneM okhch KpeMeHHfl paBHBiM hjih npeBBimaioiAHM 73%. 
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riocTaBJieHHaa 3a#ana peinaeTca h b nepBOM BapnaHTe npeAJiaraeMBix 
BBicoKOCHjimcaTHBix HeopraHHHecKHx TOHKo^HcnepcHLix HerayflHaTBix nacraq, KOTopBie, 

KaK, H H3BCCTHBIC, H3rOTOBJieHBI H3 IipHpOflHBIX METepHajIOB TOpHBIX IIOpOA, 4 COZfldCHO 

ii3o6pemeHwo, oho n3roTOBjieHBi H3 /janBrra hjih pHOflaijHTa. 
5 IIocTaBJieHHafl sa^ana pemaeTCH h bo btopom BapnaHTe npefljiaraeMBix 

BBICOKOCHJIHKaTHBIX HeOpraHHHeCKHX TOHKOAHCnepCHBDC HerayftHaTBix HaCTHI^, KOTOpBie, 

KaK, h H3BecTHBie, H3roTOBJieHBi H3 npHpo;jHBix MaTepnanoB ropHBix nopofl, a, cozjiacno 

U3o6pemeHWO, OHH H3TOTOBJieHBI H3 rpaHHTa HJIH pHOJIHTa. 

IIocTaBJieHHaK 3aja;aHa peniaeTc* h b TpeTBeM BapnaHTe npeflJiaraeMBix 
10 BBicoKOCHjimcaTHBix HeopraHHHecKHx TOHKOAHcnepcHBix HemyftHaTBix HacTHij, KOTOpBie, 
KaK, h H3BecTHBie, H3roTOBJieHBi H3 npnpoOTBix MaTepnanoB ropHBix nopoa, a, coznacno 
U3o6pemeHWO, ohh H3roTOBjicHBi H3 nopoflBi Ha ocHOBe necKa c co,a;ep>KaHHeM okhch 

KpCMCHHH paBHBIM HJIH npeBBIHiaiOmHM 73%. 

npe^JiaraeMBiH cnoco6 ocymecTBHM b cjiynae npHMeHemui b KanecTBe Hcxo^Horo 
15 cBipBfl khcjibdc ropHBix nopoa - flaijHTa hjih pHOflaijHTa, rpaHHTa HJIH pHOJIHTa, a TaoKe 
nopcn; Ha ocHOBe necKa c coflep^KaHHeM okhch KpeMeHna paBHBIM hjih npeBBunaioirpHM 73%, 
KOTOpBie cocTaBJiaioT b o6BeMe 3arpyacaeMoro b TexHOJiorHnecicyio jihhhio cbipbji cBBime 
70%. 

HcnojiB3yeMoe CBipBe - H3Mejn>HeHHaa ropHaa nopoaa - HMeeT pa3Hoo6pa3HBie 
20 BKJiioHeHHfl, b tom HHCJie TaKHe, TeMiiepaTypa iuiaBJiemifl kotopbdc npeBBimaeT 1400°C. 
BjiH^iHHe 3thx BKjnoneHHH Ha nojiynaeMBifi npo^yicr moecho onjyTHTB b 6ojiBmHHCTBe 
cjiynaeB tojibko nocjie nojiyneHHH BOJioKHa. IIo3TOMy ohchb bb^khbim hbjmctch y^ajieHHe 

3THX BKJHOHeHHH RO nOJiyHeHHfl HdipepBIBHOrO, HITanenBHOrO BOJIOKHa H TOHKOflHCnepCHBIX 

HemyftHaTBix nacnm. YKa3aHHBie bkjuohchh^ HHor^a Haxo;yiTCH b CBipBe b cBH3aHHOM 
25 co ctohhhh, no3TOMy, noOTepran ero MexaHo-KarajniHecKOH o6pa6oTKe, y^aeTCH pa3pyiimTB 

CBH3H BemeCTB MaTepHHCKOH TOpHOH nopO,HBI C HHOpOflHBIMH BKJUOHeHHSMH H HO^OTOBHTB 

CBipBe k hx yAajieHmo. Ilpn HarpeBe no TeMnepaTypBi npHMepHo 1200-1400°C 3th 
BKjnoHeHHa Moiyr ocraBaTBCJi b cocraBe pacnjiaBa. OzpiaKo, KaK noKa3ajm 3KcnepHMeHTBi, 
6ojiBmaa nacTB 3thx BKJnoneHHH pa3pymaeTCK npn noBBnncHHH TeMnepaTypBi paciuiaBa no 
30 2100-2550°C h nocjie^yiomeH BBiaepaocH npn TaKOH TeMnepaType b TeneHHH 10-60 MHHyr. 
Wnex, KOTopan 3aKJnoHaeTca b npe^JiaraeMOM pemeHHH coctoht b co3#aHHH ycjiOBHH ajih 
pa3ynpoHHeHHH KpHCTajuniHecKOH pemencH H3Mejn>HeHHOH ropHOH nopo#Bi - CBipBfl - nyreM 
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ero npeOTapHTejibHofi MexaHO-KaTajinnecKOH o6pa6oTKH h nocjie,nyionj;ero 6Biciporo 
HarpeBa ro TeMneparyp, npeBBnnaiomHx 2100 C. 

CpeflH npnpotfHBix MaTepnajioB khcjibdc ropHBix nopofl npe^jiaraeMBie MaTepnajiBi 
HMeioT cjieAyiomHHfi xHMcocTaB (Ta6jiHu;a Jsfe 1). 

5 BBicoieoe coAep^caHHe okhch KpeMHHfl, bbicokh& TeMneparypBi iuiaBJieHHa h KHneHHa 

Ha3BaHHBix MaTepnanoB, no3BOJunoT HcnojiB30BaTB hx ajix nojiyneHHH bbicokoiipohhbix, 
TeMnepaTypocTOHKHx h koppo3hohhoctohkhx bojiokoh, nocKOJiBKy npH TeMnepaTypax 
miaBJieHHJi Ha3BaHHBix MaTepnanoB y^aeTCH yAajiHTB H3 hhx Bpe/jHBie npHMecH, KOTopBie 
HMeiOT 6onee hh3khc TeMnepaTypBi iuiaBjieHHH, 3a6HBaK>T 4)Hjn>epBi H3 kotopbix H^eT 

10 4>opMOBaHne HenpepBiBHBix, nrranejiBHBix bojiokoh h TOHKOAHcnepcHBix HemyftHaTBix 
nacTHij. 

fljiH jiyninero nepeMemHBaHHH paciuiaBa h yuajieHHK ra30o6pa3HBix BianoHeHHH 
ycpe^HHTejiBHM KaMepa ycTaHOBjieHa Ha 1,2-2,5 m HHHce Ana nenn H3 KOTopoft pacnjiaB 
na^aeT BepTHKajiBHo bhh3 Ha ropH30HTajiBHyio nnoma^Ky ycpeflHBrrejiBHOH KaMepBi. B 

15 pe3yjibTaTe 3Toro nponcxoOTT hhtchchbho e nepeMeinHBaHHe paciuiaBa h 6ypHoe 
BBi^eneHHe H3 paciuiaBa ra30o6pa3HBix BKjnoHemm. IIpHHeM ypoBCHB paciuiaBa b 
ycpeAHHTejiBHofi KaMepe no;mep5KHBaioT b 2,0-2,5 pa3a BBnne, tcm b nenn. 3to ycjiOBHe 
no3BOJiHeT coxpaHHTB nocToaHHBiii rHflpocTarHHecKHH Hanop Ha <J>miBepBi h c6eperaTB npn 
3tom Teiuio, npH6jra^caa npoitecc nojiyHCHna bojiokoh k ajpiSaTHHecKHM ycjioBH5iM. 

20 Oco6eHHOCTBK) npejyiaraeivtBix BapnaHTOB TexHOJiorHnecKoft jihhhh HBJiHeTca h to, hto 

(JjHflep o6ecneneH narpy6KaMH rjw BBmycKa pacnjiaBa H3 ^H^epa. Tax kbk flaHHaa 
TexHOJionra npe#nojiaraeT ncnojiB30BaHHe bbicokhx TeMnepaTyp, to bo3moecho pa3pymeHHe 
oraeynopoB neHH, ycpeflHHTejiBHOH KaMepBi (Jm^epa Ha nacTHijBi, KOTopBie, c uejiBio 
ycTpaHCHKH hx nona^aHHH b <J)HjiBepBi, bbjboahtch nepe3, ycTaHOBJieHHBie no Kpa&M c^Hflepa 

25 cjniBHBie naTpy6KH napy^cy. 

B KanecTBe ycTpoflcTBa fljui MexaHO-KarajiHHecKOH o6pa6oTKH CBipBa npe^jiaraeMBix 
BapnaHTOB TexHOJioranecKOH jihhhh ncnojiB30BajiHCB inapoBaa MejiBHHu;a (UIM), 
Ae3HHTerpaTop CHH) h annapar BHxpeBoro cjioh (ABC). 

CymnocTB npe^jiaraeMoro H3o6peTeHHa noncH^eTCH npn homohxh rpa^HHecKHX 

30 MaTepnanoB. 
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Ha <])Hr.l cxeMaTHHecKH noKa3aHa npe^jiaraeMaa TexHOJioraHecKaa jihhidi 
nojiyneHHH BBicoKOCHJiHKaTHBix HenpeptiBHBix, nrranejiBHBix bojiokoh h TOHKo;jHcnepcHBix 
neinyHHaTBix Haenm, KOTopsie 03roTOBJieHBi H3 MHHepauoB khcjibbc ropnbix nopofl. 

Ha <J)ht. 2 - cxeMaTHnecKH noKasaaa TexHOJioranecKaa jihhhh noJiyneHHJi 
5 HenpeptroHBix bojiokoh* 

Ha 4>Hr. 3 - cxeMaTHHecKH noKa3aHa TexHOJiornnecKaH jihhhh nojiyneHHfl nrranejiBHBix 

BOJIOKOH. 

Ha $hi\ 4 - cxeMaxHHecKH noKa3aHa TexHOJiorHHecKaa jihhhh nojiyneimH rpy6i>ix 

BOJIOKOH. 

10 Ha <j)Hr. 5 - cxeMariraecKH noKa3aHa TexHOJiorHHecKaa jihhhh noJiyneHHH 

TOHKOAHcnepcHBix nemyHHaTBix Hacnm. 

Kaacflaa H3 BapnaHTOB npe^jiaraeMBix TexHOJiorHHecKHx jihhhh coAepaorr cmkocth 1 

flJIH XpaHeHBUI KHCJIBDC TOpHBIX HOpOA, flOJIOMHTa, H3BeCTHKKa H ApyTHX KOMHOHCHTOB, 

Tenjioo6MeHHHK 2, £03aTop 3 ? MexaHO-KaTajiHTHnecKHH aKTHBaTop 4, 3arpy3HHK MHHepajioB 

15 5, miaBHJiBHyio neHB 6, cjiHBHoe ycTpoficTBo 7, narpySoK cjmBa 8, peryjinpyeMyio 3a^BH^ocy 
9, ropH30HTajiBHyio ycpe^HHTejiBHyio KaMepy 10, KOTopaa coflepaarr HaioioHHyio rniouwpcy 
11, HaKonHTCJiBHyio BaHHy 12, c Bcrpo chhbimh b Hee connaMH GapSpTaaca 13, ropejucn 14, 
npOTHBoneHHBift nopor 15, Saccete CTaSn jiH3 ai^HH pacnnaBa 16, $Hflep 17, BBipa6oTOHHBie 
y3JiBi 18, ^HjiBepBi c (njiacTHHaMH) HHTaTejiHMH 19, nepe3 KOTopBie BBroirHBaiOTCfl 

20 HenpepBiBHBie (HB), inTanejiBHBie (UIB), h, rpy6Bie (TB) BOJioKHa. BBipaGoTOHHBie yaraa, 
$HAep, ycpe^HHTejiBHaK KaMepa AonojnraTejiBHO cHaGaceHBi CHCTeMaMH oGorpeBa 20. 
Tenjioo6MeHHHK 2 coe^HHeH c tohohhbim npocTpaHCTBOM nenn 6 h ropH30HTajiBHoft 
ycpe^HHTejiBHOH KaMepofl 10. 

C i^ejiBio CTa6HJiH3amHH npoijecca bbitjdkkh bojiokoh, TexHojiorHnecKaa jihhhh 

25 CHa6»ceHa cpe^cTBOM ajih hx o6pa6oTKH cpa3y ace nocne BBixo^a H3 $Hjn>ep B03,zoanHO- 
boothbimh rejiHBBieMH a3po30Ji£MH (He noKa3aso). Jlflx noJiyneHHa HB TexHOJionraecKaa 
jraHHa cHa6»ceHa MexaHH3MOM HaHeceHHH 3aMacjraBaTeji* 21 Ha bojiokho h 6o6hhoh 22 jjjjjl 
ero HaMaTBiBaHHH. J\jw nojiyqenH* IIIB b BBipa6oTOHHOM y3Jie ycraHOBjieHa (JjmiBepHaa 
njiacnma 23 H3 KapocTo&eoro ciuiaBa hjih KepaMHKH, Ha£ KOTopofi no^mepxcHBajEOT 

30 3a^aHHBiM ypoBeHB pacnnaBa c noMomBio MexaHH3Ma 24 BBrraraBajm nepBHHHBie BOJioKHa, 
KOTopBie hotokom ropsHHx ra30B (IT) pa3j^yBajiH b IIIB. KpOMe Toro, mTanejrbHBie BOJioKHa 
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TaioKe 6hism nojiy^eHBi cpa3y ace nocjie nojiyneHHH pacnnaBa b nenn 6, kotopbjh noflaBajra 
Ha rojioBKy pa3^yBa 25 h npeBpanjajni ero b LOB. 

Ann nojiyneHHH rpy6Lix bojiokoh, Tax »ce HcnojiB30Bajra KapocTOHKHH nHTaTCJib 26, 
o6orpeB KOToporo ocymecxBJiHeTca ajieicrpHHecKHM tokom. CcfropMHpoBaHHBie cTpyn 
5 pacnjiaBa BBirarHBaiOT b BOJioiaaa npn noMomn AyrBeBoro ycTpoftcTBa hotokom caca-roro 
B03Ayxa. Y3en BOJiOKH0o6pa3OBaHHfl 27 BBmojraeH b bh^c yce^ceHHoft nnpaMKmBi. rpy6ue 
BOHOKHa oca^aioTCH b KaMepe BOJiOKHoocaacaeHHH 28 Ha ceTKe KOHBeepa b Komje KOToporo 
ycTaHOBJieHO apo6HJiBHoe ycTpoftcTBO 29. C noMonjBio ycTpoftcTBa 29 TB ^o6otch Ha 
OTpe3Kn onpe^ejieHHOfi tuihhbi h ynaieoBBiBaiOTCfl b Tapy 30. 

10 J\nsi nojiyneHH^ TB cooTBeTCTByionjero #HaMexpa h Tpe6yeMOH ajihhbi, KOTopBie 

npHMeHHiOT, HanpHMep, jsjisl ;mcnepcHoro apMHpoBaHira 6eTOHa, BBipaSoTOHHtiH y3eji HMeeT 
peryjiHpyeMyio 3a^BH»CKy, KOTOpoii npn noMonm sjieKTponpHBO^a ycraHaBJiHBaeTCJi 
Heo6xoAHMBift ypoBCHB pacmiaBa. 

C i^ejiBio co3AaHHH 3am;HTHOH njieHKH Ha noBepxHOcra TB ohh npoxo^jm 

1 5 xHMo6pa6oTKy b KaMepe 3 1 . 

JSjm nojiyneHHa HeopraHnnecKHx TomcoAHcnepcHBix HemyftnaTBix Hacnm Qjajiee 
Hemyn) npe,zpia3HaHeH opjm H3 narpySicoB 32 cjiHBa pacmiaBa, H3 cjraaepa, k KOTopoMy 
^cecTKO npmcpenjieHa TejiecKonEreecKaa Tpy6a 33, BTOpaji Tpy6a 34, ycraHOBJieHa c 
bo3mo5khoctbk) uepe^BH^KeHHH no nepBoft Tpy6e 33, BepxHHH TOpen; BTopon Tpy6Bi 34 

20 npeAHa3HaneH #Jia 3a6opa pacnjiaBa H3 ^H^epa 17, a hhechhh Topen; nepBoft Tpy6bi 33 
npe,nHa3HaHeH rjir BBmycKa pacmiaBa Ha pa6onyio noBepxHocTB 35 BpamaiomerocH 
tohko (]) opMHpyiomero 3JieMeHTa 36. Tohko c[) opMHpyiomHH 3jieMeHT 34 BbmojmeH b BH£e 
KOHyca, BepmHHa KOToporo o6pameHa k BBmycKHOMy OTBepCTmo (naTpy6Ky) 32. 

Orpyfl pacmiaBa nepe3 oTBepcrae 32, nona^aeT Ha pa6onyio noBepxHO ctb 35, 

25 BpamaiomerocH 3JieMeHTa 36, r^e noa fleftcTBHeM ijeHTpo6e>KHOH chjili, npeo6pa3yeTca b 
TOHKyio njieHKy. B momcht cxo^a pacmiaBa b BH^e tohkoh rniemai npn noMomn KOJitqeBOH 
Ayn>eBOH tojiobkh 37 c bbixoaom 38, noa aeftcTBHeM noTOKa ra3a H3 BBixo^a rniemca 
pacnjiaBa y KpoMKH noBepxHocTH 3aTBepAeBaeT. IIpH stom (oAHOBpeMeimo) hotok ra30B H3 
BBixoAa 39 AHcneprnpyeT 3aTBepfleBinyK> mieHKy Ha mho^ccctbo HemyfiHaTBix nacTHij. Jlpsi 

30 peryjmpoBaHHJi tojuhhhm Hacrmj, HMeeTcn npnBOfl, KHHeMaranecKH cBJDaHHBiH c Tpy6oH 
34. 
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B KanecTBe ycrpoHCTBa ana MexaHO-KaTajnrniHecKOH aKTHBauHH HcnojiB30BajiH 
mapoByio MejiBmmy LQM 900x1800, aanojmeHHyio KBapiieB&iMH mapaMH. FtpH BpamemiH 
6apa6aHa mapBi Tpyrca o ero ctchkh h no^pjMaioTca Ha HeKOTopyio BBicoxy, a 3aTeM 
cboSooto naaaioT, H3Mejn,Haa cupi,e y^apaMH h HCTHpaHHeM. JfcMejiBHeHHe cBip&a 
npoBOflHTca KaK mokp&im, T3K h cyxHM cnoco6aMH. IIpHHeM b nepBOM cjiyqae cycneHsna 
cbo6o«ho craBaeTca nepes nojiyro H.an$y, a bo btopom - HSMejiBHemiBiH Marepnaji 
pasrpyjKaerca nepes uan<i>y nofl fleftcTBHeM co6cTBeHHoro Beca Ha 3arpy3HHK MHHepajiOB 5. 

IIIM HCnOJIL3yeTCa flJia MOflH^HKaUHH CBip&a, flOJIOMHTOM, H3BeCTHflKOM H HX CMeCBK), a TaK 
Ke H ApyTHMH MOflH4)HKaTOpaMH, HaiipHMep Cr 2 0 3 , HTO HpHBOflHT K yBeJIHHeHHK) 

npoHHOcra nonynaeMBix no3>Ke BBicoKocHJimcaTHBix bojiokoh. 3to mohcho o6bhchhtb 
o6pa30BaHHeM a6cop6nHOHHoro cnoa Mcym^HKaropa Ha noBepxHO cth MHHepajiOB, 
cnoco6cTByiomero o6pa30BaHino a6cop6m«>HHBix h xhmhhcckhx cBaseii Meacay HacrimaMH 

MOflH^HKaTOpa H MHHepajiOB. 

TopHBie HOpOflbl COCTOflT H3 KpHCTaJIJIOB pa3JIHHHOH 3epHHCTOCTH - flpy3. C H.eJIBK> HX 

paspymeHHa o6Brmo h HcnojiBsyiOTca IIIM, b koto P bix apysBi noa aeiicTBHeM yaapoB h 
o6Kanai raapaivm pa3pymaioTca. 

B KanecxBe ycTpoficTBa fljia MexaHO-KarajiHTHHecKoft o6pa6oncH CBip&a HcnojiB30BanH 
h fle3HHTerpaTop, b kotopom ctipBS H3Mejn,HaeTca 3a cneT 6bictpo BpamaioinHxca nanBueB. 
^e3HHTerpaTop xnna YJXA no3BOJiaeT npn 6ojjbhioh nacTOTe BpameHHa po-ropa co3flaBaTB 
^eiJieKT&i b CTpyKxype 3epeH MHHepajiOB, hto npHBomrr k yBejurreHHio peaiamoHHOH 

CHOC06HOCTH mHXTBI H yMeHBmeHHK} BpeMeHH BapKH. npH HSMeJIBHeHHH CBipBa B 

fle3HHTerpaTope npoTeKaiOT MexaHOXHwiecKHe nponeccBi He tojibko Ha 
CBe»eo6pa30BaHH&ix noBepxHocrax, ho h b o6BeMe HSMewiaeMBix KpncTajijioB. 3th 
nponeccBi, npeacfle Bcero, 3aKjnoHaiOTca b o6pa30BaHHH 6ojn,moro KOJiiraecTBa BaKaHCHfi, 

HTO H HpHBOflHT K HSMeHeHHK) pjffla <pH3HHeCKHX (MexaHHHeCKHX) H XHMHHeCKHX CBOHCTB 
H3Mejn,HeHHLDC KpHCTaJIJIOB. IIpH 3TOM, HanpHMep, HOHHJKaeTCa TOHKa HJiaBJieHHa 
KpHCTaJIJIOB KHCJIOH TOpHOH HOpOflBI H HX paCTBOpHMOCTB. IloCJie MexaHO-KaTaHHTHHeCKOfi 

o6pa6oTKH o6pa3yerca He npocTO HSMejiBHeimoe BemecTBO c T3khmh xe xapaKTepncTHKaMH, 

K3K HCXOflHOe BemeCTBO, a HOBOe - C flpyrHMH 4>H3HHeCKHMH H <pH3HKO-XHMHHeCKHMH 

xapaKTepHCTHKaMH. 

MexaHO-KaTanHTHHecKaa o6pa6oTKa CBip&a npoH3BOflHJiacB b annapaTax c BHxpeBBiM 
caoeM (ABC), b KOToptrx H3Mejn»HeHHe h aKTHBanHio npoH3Bo.znuiH 3a cneT BpamaioinHxca 
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MeTajumnecKHx Teji b MarHHTHOM nojie. KpynHtie nacnmbi SiC>2, abjisceotcji b 6yaym;eM 
pacnjiaBe nempaMH KpHCTajum3ai^HH h 6ynymeM H3flejmH KOHuempaTopaMH HanpaEceHmi, 
noaTOMy npn H3MejibneHHH SiC>2 b annapaTe ABC flo6HBaioTCJi aicraBHOCTH He tojibko 3a 
cneT yBenHHeHHH y^ejiBHOH noBepxHOCTH, ho h 3a cneT yBejraneHHJi Ae^eKTHocra pemeTKH, 
5 npiraeM, aicmBHocTb B03pacTaeT He tojibko Ha noBepxHOCTH o6pa3ija, ho h b o6beMe nac-nm, 
3a cneT o6pa30BaHH5i TaK Ha3biBaeMOH «aKTHBHoft peraencH», B03HHKaiomeH b pe3yjiBTaTe 
pa3pBroa cBa3H Si - O, hto b KOHeHHOM cneTe npHBo^HT k yMeHBmeHHio BpeMeHH BapKH H 
ysejiHHeHHK) npoHHocra h OAHOpo^HOcra bojiokoh. YcTaHOBJieHo, hto b pe3yjn>TaTe 
MexaHHHecKOH aKTHBai^HH npoHexoOTT noHH^ceHHe TeMnepaTypti TBepAo4>a3HBix peaKDtHH h 

10 ocymecTBjieHHH peaKimft, KOTopue 6e3 aKTHBaimn He naSxao^ajiHCL. MexaHo- 
KaTajraTHHecKaa o6pa6oTKa khcjibix ropHBix nopo^ no3BojraeT noHH3HTB TeMnepaTypti 
nJiaBneHHK, ycKopHTB npoijecc nojiyneHHH roMoreHHoro pacnjiaBa cTemia no coeraBy n 
TeMnepaType, TeM caMbnvt ho^otobhtb paciuiaB jijw nojiynenHH BHcoKocmnncaTHBix 
HeopraHHHecKnx bojiokoh c bbicokhmh SKcnjiyaTaunoHHBiMH CBoftcTBaMH. 

15 IIpHMep 1. nojiynajra HepepBiBHoe bojiokho. B KanecTBe ropHoft nopoflbi 

Hcnojn>30BajiH ^ai^HT OH). IlepeA 3arpy3Koft J\ b nnaBHJibHyio nenb 6, 4>hi\ 2, ero 
noaorpeBajiH TeMnepaTypBi b cpe/meM Ha 810 C h BBmepacuBajra npn 3toh TeMnepaiype b 
cpe^HeM 10 MHHyr #0 yzjajieHH* xkmhhcckh CBH3aHHOH bo^bi h BBiropaHHH opraHHHecKnx 
cocTaBjmomnx. 3aTeM ctipbe 3arpyacajm b Ae3HHTerpaTop 4, H3MejiBHajni ro 15 mkm h nepe3 

20 3arpy3HHK 5 nojiyneHHyio mnxTy nocTeneHHo no^aBajm b ne*n> 6, iyje HarpeBajm no 
TeivraepaTypbi 2150°C, c ijejibio nojiyneHHs aMopcJraoro (96%) pacmiaBa. HenponjiaBJieHHbie 
nacTHD[bi (b SoJibiiniHCTBe KBapipiTbi), bbibootjih nepe3 naTpySoK 8. nocne^yioiiiyio 
roMoreHH3au;Hio h CTa6HJiH3aijHio pacnnaBa npoBOAiuiH B ycpe^HHTejibHOH KaMepe 10 h 
(frimepe 17 npn TeMnepaType 1420-1 71 0C, nocjie nero pacmiaB nocTynaji Ha Bbipa6oTOHHoe 

25 ycTpottcTBo 18, KOTopoe ycTaHOBjieHO nan $HJiBepaMH 19 h nepe3 KOTopbie BBrraraBajiH 
HenpepbmHbie BOJiOKHa. nojiyneHHBie BojioKHa no^BeprajiH 3aMacjiHB anmo c noMombio 
ycrpoficTBa BajiKOBoro Tuna 21, a 3aTeM bojiokho HaMaTBiBajm Ha 6o6hhbi 22. Bpajra 
o6pa3i^bi BOJiOKHa h noABepraim ncnbrraHHSM Ha npoHHocTb, tcpmoctohkoctl. EbMepajin 
.miaMerp bojiokoh no TOCT 6943.2-79, npoH3Bo,zmjiH HcnbrraHna Ha pacTraeeHHe b 

30 cooTBeTCTBHH TOCT 6943.5-79. XnMHHecKyio ycTOHHHBocTb bojiokoh k 2 N pacrBopy HC1 
onpe^ejDDiH no noTepe Maccbi c noBepxHOCTH 5 000 kb.cm. npn ipex-nacoBOM mmeHHH. 
Pe3yjn,TaTbi HcnbrraHHfl CBe^eHbi b ia6jmay 2. B pe3yjibTaTe HcnbrraHHft 6bijio BbiaBJieHO, 
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hto H3roTOBJieHHtie no npe/jjiaraeMOMy cnocoSy h Ha TexHOJiorHHecKOH jihhhh 
HenpepBiBHBie BOJioKHa hmcjih 6ojiee bbicokhc, neM y H3roTOBjieHHBix no cnoco6y- 
npoTOTHny, noKa3aTejm npoHHOcra npn pacTJDKeHHH, TepMocTomcocTB h xhmoctohkoctb. 
IIpHMep 2. nojiynajiH Hepep&mHoe bojiokho. TIocTynajiH KaK b npHMepe 1, ho b 

5 KanecTBe cupbH Hcnojn>30BajiH pHOflamrr. CBOHCTBa nojiyneHHBix HenpepBiBHBix bojiokoh 
npeACTaBneHBi b Ta6jiHn;e[2], H3 kotopoh bh,zjho 3 hto nojiyneHHtie BOHOKHa no pnay 
napaMeTpoB npesocxoA^T BOJioKHa - npoTOinna. 

npHMep 3. nojiynajin HepepBmHoe bojiokho. B KanecTBe hcxoahoto CBipBfl 6pajni 
rpaHHT, ero nepefl 3arpy3Kon b nenB 6, no,n;orpeBajiH ;jo TeMnepaTypBi 950 C h 

10 BBmep^KHBajiH npn 3toh TeMnepaType 25 MHHyr ro pacTpecKHBaHHH KOHrjioMeparoB, 
y^aneHEW napoB bo^bi h okhch yraepofla. 3aTeM cBipBe noflBeprajni MexaHO-KaTajiHTHHecKoft 
aKTHBanHH b £e3HHTerpaTope 4 flo nojiyneHHH nacnm pa3MepoM He 6onee 10 mkm. 
riojiyneHHoe CBipBe b nenn 6 HarpeBajra &o TeMnepaTypBi 245 0C #o noJiyneHHH aMop<j)Horo 
pacmiaBa, b kotopom oTcyrcTByioT Hacraij HepacnjiaBHBnraxcji MHHepanBHBix cj)a3. 

15 roMoreHH3aijHK> h cTa6njiH3an;HK) npoBojjHJiH b ropH30HTajiBHon ycpe^HHTejiBHOH KaMepe h 
<|>Hflepe np H TeMnepaType 1500-1750C, aajiee pacmiaB nocTynaji Ha BBipaSoTOHHoe 
ycTpoHCTBO 18, r^e ycTaHOBJieHBi mrraTejiH c <J)HJiBepaMH 19, H3 KOTopux BtroirHBajiH 
HenpepBiBHBie hhth. 

nonyneHHoe HenpepBiBHoe bojiokho no^eprajiH HcnBrraHHfiM Ha npoHHocTB, xhmo- h 
20 TepMOCTOHKOCTB. Pe3yjiBTaTBi HcnBrraHHH npe^cTaBJieHBi b Ta6jiHi;e [2] . KaK bhjo;ho H3 
Ta6jiHijBi 2, nojiyneHHBie BOJioKHa H3 rpaHHTa He ycTynaiOT BOJiOKHaM, nojiyneHHBiM no 
cnocoSy-npoTOTHny. 

IIpHMep 4. nojiynaim HepepBiBHoe bojiokho. nocrynaiiH KaK b npHMepe 3, ho b 
KanecTBe CBipBH Hcnojn>30Bajra phojiht. XapaKTepncTHKa nojiyneHHBix HenpepBiBHBix 

25 bojiokoh npeflCTaBjieHa b TaGjmije [2] . 

IIpHMep 5. IIojiyHajm HepepBiBHoe bojiokho. B KanecTBe hcxoahoto cbipbh SpajiH 
nopoAy Ha ocHOBe necKa c co^epacaHHeM okhch KpeMeHira paBHBBi hjth npeBBnnaionxHM 
73%. IlecoK b CBipBe cocTaBjraji ot 60 ro 95 %, Bee, npn stom ocTajiBHoft MarepHaJi coctokji 
H3 CMecH H3BecTH5nca h aojiOMHra. OmmiajiBHOH OKa3ajiacB CMecB, co^ep^camaa ot 70 ao 90 

30 Bee % necKa, npn stom Han6ojiee npeOTOHTHTejiBHa CMecB c co^ep^caHHeM necKa 75-85 Bee. 
%. KoJiHHecTBO CMecH H3 H3BecTHmca h flOJioMHTa cocTaBJiaeT ot 5 ao 40 Bee %. 
^KejiareJiBHo, hto6bi CMecB coaepacajia ot 10 ao 30 Bec%, HanGojiee npeflno 4 t m t cjibhbimh 
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npeaeJiaMH CMecn, cocroflmeft H3 h3BCCThhk& h AOJiOMirra jibjuhotcji 15-25 Bee %. 06bihho 
cMect coAep^ECHT ot 12 ao 40 Bee % H3BecTHHKa h ot 2 ao 15 Bee % AOJiOMnra. 5KenaTejiBHO, 
hto6bi 3th CMecn coAep^cajiH ot 14 ao 30 Bee % H3BecTH5nca h ot 3 ao 12 Bee % AOJioMirra. 
HanSojiee npeAnoHTHTejiBHBiMH npeAenaMH smnsnorcx 15-25 h 4-1 1 Bee % cooTBeTCTBeHHO. 

5 nojiyneHHyio mnxiy noAorpeBajra ao TeMnepaiypBi 350 C h BBicymHBajra b Teneime 40 
MHHyr ao yAaneHEW rHApoTexHHHecKofi: boabi h ra30o6pa3H£ix BKjnoHeHHH, 3aTeM 
nojiyneHHoe cBipBe noABeprajiH MexaHo-KaTajiHTHHecKOH aKTHBauHH b annapaTe c 
BHxpeBBiM cnoeM 4 ao nojiyqeHEm nacTHii; necKa pa3MepoM He 6onee 5 mkm, Aanee CBipBe 
HarpeBajra b nenn 6 ao TeMnepaTypBi 2380 C h BBiAep^CHBajm npn 3toh TeMnepaType ao 

10 pa3pyineHHH 3epeH, KpHCTajuioB nopoA h noJiyneHHfl aMop<J>Horo pacnjiaBa, a 
roMoreHH3aijHK) h CTa6HJiH3anHK) pacnnaBa npoH3BOAHJiH b ropH30HTajiBHOH 
ycpeAHHTejiBHoft KaMepe h 4)HAepe npn TeMnepaiype 1440-1730C ao nojiyneHHH pacmiaBa c 
bk3koctbio 160 Ilac. 3aTeM pacnnaB nepeTeKaji b BBipa6oTOHHoe ycTpoftcTBo, ycTanoBJieHHoe 
HaA <|>HJiBepaMH H3 kotopbix BBrrarHBajiocB HenpepBiBHoe BBicoKocmnncaTHoe bojiokho. 

15 <I>H3HKO-XHMHHeCKHe CBOHCTBa HeopraHHHeCKHX BOJIOKOH, nOJiyHeHHBIX H3 

moah<J) imnpoBaHHBix neeKOB npeACTaBjieHBi b TaSjraije, H3 KOTOpofi bhaho, hto nojiyneHHBie 

BOJioKHa He ycTynaiOT BOJioKHaM, nojiynemiBiM no cnoco6y-npOTOTHny. 

IlpHMep 6. nojiynajiH nrranejiBHBie BOJioKHa. IIocTynajiH kbk b npHMepe 1, ho HanimaH 

c 3Tana bbitjdkkh H3 <|)HJiBepHOH nnaenmBi 23 c noMomBio cneijHajiBHoro MexaHH3Ma 24, 
20 BOJioKHa noTOKOM ropaHHx ra30B pa3AyBajiH b mTanejiBHBie BOJioKHa (<j)Hr. 3). CBOHCTBa 

nojiyneHHtix BBicoKocHjnncaTHBix nrranejiBHBix bojiokoh npeACTaBjieHBi b TaSjnme 3, 

IlpHMep 7. nojiynajiH nrranejiBHBie BOJioKHa. IIocTynajiH KaK b npHMepe 6, ho b 

KanecTBe cbipbji ncnojiB30BajiH pHOAarprr. CBOHCTBa nojiyneHHBix nrranejibHBix bojiokoh 

npeACTaBjieHBi b TaSjnnje 3. 
25 IlpHMep 8, ITojiynajiH nrranejiBHBie BOJioKHa. IlocTynajiH KaK b npHMepe 6, ho b 

KanecTBe CBipBfl HcnojiB30BajiH rpamrr. CBOHCTBa nojiyneHHBix HrranejiBHBix 

BBICOKO CHJIHKaTHBIX BOJIOKOH npeACTaBjieHBi B Ta6jraije 3. 

ripHMep 9. rioJiynajiH nrranejiBHBie BOJioKHa. nociynajm KaK b npHMepe 6, ho b 

KanecTBe CBrpBJi HcnojiB30BajiH pnojmT. Pe3yjn»TaTBi npeACTaBjieHBi b TaQmme 3. 
30 IlpHMep 10. nojiy^ajra nrranejiBHBie BOJioKHa. ITocTynajm KaK b npHMepe 6, ho b 

KanecTBe CBipBH HcnojiB30Bajm mnxTy, cocTonmyio Ha 75-85% Bee H3 necKa c coAepaeaHHeM 
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Si0 2 paBHBiM hjih 6ojiee 73%, 15-25 Bee. % H3BecTH5nca h 4-1 1 Bee % aojioMirra. Pe3yjn>TaTBi 
npe^CTaBjieHBi b Ta6jnm;e 3. 

npHMep 11. nojiynajiH rpy6tie BOJioKHa. riocTynajiH KaK b npHMepe 1, ho HanHHaa c 
3Tana bbit5dkkh BOJioKHa c^opMHpoBaHHBie CTpyn pacnjiaBa BBrrarHBaioTCJi b BOJioKHa npn 
noMonm .nyTBeBoro ycTponcTBa 27 ($ht. 4) iiotokom cKaroro B03Ayxa. Tpy6Bie BOJioKHa 
oca^ajiH b KaMepe BOJiOKHOocaacfleHH* 28 h ^o6hjih Ha OTpe3KH 3a#aHH0H ajihhbi Ha 
ycTpoHCTBe 29. TexmraecKHe xapaKTepHCTHKH nojiy^eHHLix BBicoKocnjimcaTHBix rpyStix 
bojiokoh npeflCTaBjieHBi b Ta6jnme 4. KaK bh^o H3 Ta6jimp>i 4, nojiynemiBie rpy6Bie 
BOJioKHa He ycTynaiOT BOJiOKHaM, nojiynemiBiM no cnoco6y-npoT0THiiy. 

ripHMep 12. riojiynajiH rpy6ue BOJioKHa. IlocTynajiH KaK b npHMepe 1 1, ho b KanecTBe 
cbipbh HcnojiB30BajiH pno^aimT. CBOHCTBa rpySBix bojiokoh npe^cTaBjieHBi b Ta6jnme 4. 

IlpHMep 13. riojiynajiH rpy6Bie BOJioKHa. IlocTynajiH KaK b npHMepe 11, ho b KanecTBe 
cbipbh HcnoJiB30Bajra rpaHHT. TexHHHecKHe xapaKTepHCTHKH nojiyneHHBix rpySBix bojiokoh 
npeACTaBjieHBi b Ta6jnme 4, 

IlpHMep 14. nojiynajiH rpy6Bie BOJioKHa. IlocTynajiH KaK b npHMepe 1 1,ho b KanecTBe 
cBipta HcnojiB30BajiH phojiht. Pe3yjiBTarBi npej^cTaBJieHBi b Ta6jBme 4. 

IlpHMep 15. nojiynajm rpy6Bie BOJioKHa. IlocTynajiH KaK b npHMepe 11, ho b KanecTBe 

CBipBJI HCHOJIB30BaJIH IHHXTy, COCTOJimyiO H3 neCKa H CMeCH H3BeCTH5IKa H AOJIOMHTa. 

XapaKTepHCTHKH nojiyneHHtix rpy6Bix bojiokoh npeflcraBjieHBi b Ta6jnme 4. 

IlpHMep 16. nojiynanH TOHKOAHcnepcHBie HeinyiraiTBie Hacrmpi. JJjui nojiyneHHH 
TOHKOAHcnepcHbix nemyHHaTBix nacTHij nocTynajm KaK b npHMepe 1, ho cTpyio pacnjiaBa 
nepe3 OTBepcrae 32 no,n;aBajiH Ha pa6onyio noBepxHOCTB 35, Bpanjaionjeroc* 3JieMeirra 36, 
rpfi noa ^ettcTBHeM aeHTpoGeacHOH chjibi, cTpya npeo6pa3yeTca b Tomcyio njieHKy. B 
MOMeHT exo^a c Bpanjaiomerocfl 3JieMeHTa pacnjiaB b BH#e tohkoh iuichkh c noMoujBio 
AyTBeBOH KOJiBaeBoft tojiobkh OTcneprapoBajicH Ha MHoaeecTBO HeinyH^aTBix nacTHij. 
TexHHHecKHe xapaKTepHCTHKH BBicoKOCHJirocaTHBix HemyiniaTBix nacTHij, noJiyneHHBix H3 
aamrra, npeflCTaBJieHa b Ta6jnme 5. KaK bhaho H3 Ta6jram>i 5, nojiyneHHBie HemyftHaTBie 
nacTHixbi He ycrynaioT no KanecTBy HemyiriaTBiM HacrrnjaM, nojiyneHHtiM no cnoco6y- 
npoTOTHiiy. 

npHMep 17. nojiynajiH TOHKOflHcnepcHBie HemygnaTBie nacnmBi. riocrynajiH KaK b 
npHMepe 16, ho b KanecTBe CBipB* ncnojiB30BajiH pHoaamrr. XapaKTepHCTHKH nojiyneHHBix 
HemyHHaTLix Hacran; npe^cTaBjieHBi b Ta6jmn;e 5. 
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npHMep 18. ITojiyHajm TOHKO^HcnepcHBie nenryirqaTLie HacnnjBi. IIocTynajiH kbk b 
npHMepe 16, ho b KanecxBe chiphsi Hcnojn>30BajiH rpamiT. TexHHHecKHe xapaKxepHCTHKH 
HeniyfiHaTBix Hacraij H3 rpaHHTa npe#cTaBjieHBi b Ta6jimje 5. 

ITpHMep 19. nojiynajiH TOHKOflHcnepcHBie Heiny&HaTBie HacranBi. IIocTynajiH kbk b 
5 npHMepe 16, ho b KanecTBe c&iptji HcnojiB30BajiH pnojnrr. Pe3yjiBTaTBi HcnBrraHHH 
npe#CTaBJieHBi b raSnmxe 5. 

IIpHMep 20. nojiynajiH TOHKo^HcnepcHtie HemyftHaTBie Hacimpi. IIocTynajiH kbk b 
npHMepe 12, ho b KanecTBe cBipB* Hcnojn>30BajiH raHxiy, cocroamyio H3 necxa h cMecn 
n3BecTHHKa h ^ojioMHTa. B pe3yjiBTare npoBeaeHHBix 3KcnepHMeHTOB 6buio yBejmneHo 

10 npOH3BOflCTBO TOHKO^HCHepCHBDC HaCTHIJ 33#aHHOH c£>paKIJHH. ToJIH^Hy HaCTim 

peryjrapoBanH nyreM H3MeHeHHH ypoBHa pacnjiaBa, no^aBaeMoro Ha pa6onyio noBepxHocTB 
35, Bpamaiomeroca ajieivteHTa 36 c HOMomBio aneioponpHBOfla, KHHeMaraqecKH CB*3aHHoro 
c TpySoft 34 sa6opa pacnjiaBa hs $Hflepa 17. CTeneHB otrjiohchhh "K" nacnm no flnaMerpy 
onpe^ejDijTH KaK oTHoineHHe Majion och ajuinnca HacTmjBi k 6ojibhioh. XapaicrepHCTHKH 
1 5 nojiyneHHBix HemyfiHaTBix HacTHij npeflcraBjieHBi b TaSjiHije 5 . 

riojiyneHHoe HenpepBiBHoe, mTanejiBHoe, rpy6oe Bonoima h HemyttnaTBie Haenmu 
noABeprajiH Hccne«oBaHEWM Ha khcjiotoctohkoctb, TepMocToibcocTB h HcnBrraHHaM Ha 
npOHHOCTB npn pacT^KeHHH. Pe3yjiBTaTBi HcnBrraHHH npe^cTaBjieHBi b Ta6jnmax Jsfojsfo 2, 3, 4 
h5. 

20 B pe3yjiBTaTe HcnBrraHHH 6bijio BBMBJieHO, *rro npoflyKimn, H3roTOBJieHHan Ha 

npe^JiaraeMBix TexHOJiorHHecKHX jihhhhx b cooTBercTBHH c npeAJiaraeMBnvm cnocoSaMH 
HMejia noKa3aTejm khcjiotoctohkocth h npoHHocra npn pacraxeHHH, KOTopBie npeBBnnajin 
aHanorHHHBie noKa3aTejin y npoHyxmu, H3roTOBjieHHOH no cnoco6aM-npoTranaM, 
npHMepHo Ha 15-32% . TaKHX noKa3aTenea yzjariocB aocthhb 3a cneT co3flaHHa ycjioBHH jum 

25 yzjajieHns H3 pacnjiaBOB BBicoKOTeMnepaTypHBix BKjnoneHHH. 

IIpeAJiaraeMBie H3o6peTeHHH Moryr 6bitb Hcnojn>30BaHBi h jxjisl pa6oTBi c ^pyrHMH 
MraepajiaMH (yjiBTpaocHOBHBie, ocHOBHBie, cpeOTHe h pa3HOBHflHOCTH necKOB), y kotopbdc 
TeisinepaTypBi, noOTepraionjeroca BBrrarHBamno Marepnajia, He npeBBimaioT TeMnepaoyp, 
KOTopBie paccMarpHBaioTCH b HacroflmeM H3o6peTeHHH. 
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Ta6rtHua 2 



NS 

n/n 


ropHaa 
nopofla 


flwawieTp 

BOJIOKHa, MKM 


ripOHHOCTb 

npn pacTsweHMw, 
Mna 


X l/I M CTO \ft KOCTb 

B 2N HCI 
(98°C, 3 m) % 


Tp m n pnaivna 

i civil i^i^/a i y |ja 

npuwieHeHun, 
°C 


1 


flauwT [1] 


5,6 ~ 12,4 


2490 


92 


700 - 865 


2 


PnoAauwT [2] 


5,3 - 12,7 


2550 


92,8 


720 ~ 880 


3 


TpaHMT [3] 


5,5 - 11.8 


2610 


93,7 


750 - 920 


4 


Pwonvrr [4] 


4,7 - 12,5 


3115 


95,2 


880 - 1050 


5 


necKM c coflepwa- 
HHeM Si02>73%,[5] 


3,8 - 13,8 


2350 


91,1 


600 - 720 


6 


IIpOTOTHn 


S,8 


2300 


90.8 


600-710 



Ns 


noKa3arenb cboKctb 




HawMeHOBaHne, (HOMep) nopoabi 


ripoTOTun 


n/n 

n/n 


LUTanenbHoro BonoKHa 


1 


2 


3 


4 


5 


1 


flnnHa 
BonoKHa, MM 


10-45 


12-40 


15-42 


12-44 


10-40 


10-40 


2 


KonMMecTBO HeBonoK- 

HMCTblX BKmOHeHMtf ,% 


1,9-4,8 


2,0-4,9 


1,9-4,8 


1,8-5,0 


2,0 -4,9 


2-5 


3 


TeMnepaTypa 
npiiMeHeHMfl, °C 


865 


880 


920 


1050 


855* 


700 


4 


rurpOCKOnWHHOCTb, % 


0,45 


0,41 


0,35 


0,2 


0,88 


1 




* - KpaTKOBpeMeHHO 












Ta6nnu,a 4 


Ns 


l~loKa3aTenb cbomctb 




HanMeHOBaHwe, (HOMep) nopoabi 


M3BeCTHbIM 


n/n 


rpy6oro BonoKHa 


1 


2 


3 


4 


5 


Ty 023.005-89 


1 


flwaMerp 

BOJIOKHa, MKM 


130 


135 


125 


120 


110 


115+35 


2 


flnnHHa, MM 


70 


75 


70 


75 


70 


75+25 


3 


npeflen npoMHocru 
npw pacrajKeHMM, Mlla 


285 


287 


295 


305 


210 


200 


4 


LLjenoHecToiiKocTb, 
%, He MeHee 


93,1 


92,5 


92,1 


91,7 


90,5 


90 


Ta6nnua 5 


NS 


riOKa3aTenb cboCJctb 




HaMMeHOBaHwe, (HOMep) nopoflbi 


npoTOTwn 


n/n 


MeuiyCiMaTbix Hacrnui 


1 


2 


3 


4 


5 


1 


Pa36pocToniiiMHbi Ha 

100 MaCTMU, MKM, AO 


2,8 


2,9 


2,9 


2,8 


3 


3 


2 


OreneHb oTKnoHeHna, K 


0,85-0,96 


0,81-0.96 


0,83-0.95 


0,84-0,95 


0,81-0,95 


0,8-0,95 


3 


YCTOilH M BOCTb B 2N HCI 

(98°C. 3 H), % 


91,8 


92,1 


93.1 


95,3 


90,9 


77,6** 



- BepecTOBetjKoe MecropowfleHiie 6a3anbTOB 
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(DOPMYJIA H30EPETEHKL3 

1. CnocoS npoH3BO^CTBa HenpepBiBHBix HeopraHHHecKHX bojiokoh H3 ropHBix nopofl, 
BKJnonaiomHH onepaipm 3arpy3Kn H3Mejn>neHHOH ropHofi nopo,m>i b njiaBHJiBHyio neHB, ee 

5 iuiaBJieime, roMorcHH3aipiio pacnjiasa, nocjie;o[yK>iijyio cTa6HJiH3amco pacnjiaBa b <j>Hflepe 
miaBHjrbHOH nenn, BBrrarHBamie BOJioKHa, ero 3aMacjnmaHHe h HaMaTMBaime Ha 6o6HHy, 
omjiunawufuucn meM, hto b KanecTBe ropHOH nopo^Bi HcnoJiB3yK>T Ran&r hjih pHOflaijHT, a 
nepefl 3arpy3KOH ropHOH nopo^Bi b njiaBHJiBHyio neHB ee noflorpeBaioT ro TeMnepaTypBi 
700-9 IOC, BBwep^cHBaiOT npn stoh TeMneparype 5-15 MHHyT ro y^ajieHHfl xhmkhcckh 

10 CB«3aHHOH bo^i h BBiropaHHH opraHHHecKHX cocTaBJHHomHx, 3aTeM nopofly noABepraioT 
MexaHo-KaTanHTHHecKOH aKTHBaipra ao nojiyneHHK HacTHij c pasMepoM He 6ojiee 15 mkm h 
HarpeBaiOT ro TeMnepaxypBi 2105-2200C ro nojiyneHHH pacnjiaBa co CTeneHBio aMop(|)HOCTH 
He MeHee 96% h BBmejieHHJi H3 pacnjiaBa HenponjiaBHBinHxca KBapuHTOB, nocjie/jyiomyio 
roMoreHH3aijpHK> h CTa6njiH3aij;HK) pacnjiaBa npoH3BOAsrr npn TeMnepaType 1420-1710C ro 

15 nojiyneHHH pacnjiaBa c bh3koctbio He MeHee 1308 riac, a BBrrarHBaiiHe bojiokoh 
ocymecTBjmoT H3 30HBI pacnjiaBa, KOTopaa pacnojioaeeHa HHEce noBepxHocraoro cjioh. 

2. Cnoco6 npOH3BOACTBa iirranejiBHBix bojiokoh H3 ropHBix nopo#, BKJnoHaiomHH onepaijHH 
3arpy3KH H3MejiBHeHHoft ropHOH nopoAM b njiaBHJiBHyio neHB, ee nnaBJieHHe, 

20 roMoreHH3anHK> pacnjiaBa, nocne^yioniyio CTa6HJiH3aimio pacnjiaBa b <J)H,a;epe nnasHJiBHoft 
nenn h nojiyneHHe nrranejiBHoro BOJioKHa H3 pacnjiaBa, BBrreKaiomero H3 (j)HJiBepBi, 
orruiuHawu^uucH meM, hto b KanecTBe ropHOH nopoaBi HcnojiB3yiOT flaiprr hjih pHOflaijHT, a 
nepers 3arpy3KOH ropHOH nopo#Bi b njiaBHJiBHyio neHB ee no;jorpeBaK>T ro TeMnepaTypBi 
700-910C h BBmepECHBaiOT npn stoh TeMnepaType 5-15 MHHyT ro yAaneHH^ xhmhhcckh 

25 CBH3aHHOH bo^bi h BBiropaHHH opraHHHecKHx cocTaBjiajomnx, 3areM nopo,oy no^BepraiOT 
MexaHo-KaTajiHTHHecKOH aKTHBai^HH ro nojiyneHiDi nacmq c pa3MepoM He 6ojiee 15 mkm h 
HarpeBaiOT ro TeMnepaTypBi 2105-2200C ro nojiyHemui pacnjiaBa co CTeneHBio aMop^Hocrn 
He MeHee 96% h BBmejieHHfl H3 pacnjiaBa HenponjiaBHBnmxcH KBapuHTOB, nocjieflyiomyio 
roMoreHH3aaHio h cTa6miH3anHio pacnjiaBa npoH3BOAjrr npH TeMnepaType 1420-1710C ro 

30 noJiyneHHH pacnjiaBa c bh3Koctbk> He MeHee 1308 Ilac, a noJiyneHHe nrranejiBHoro BOJioKHa 
ocymecTBJmoT nyreM pa3,ayBaHHa pacnjiaBa, BBrreKaiomero hs <|>HJiBepBi. 
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3. Cnoco6 npoH3BOflcTBa HeopraHHHecKHx TomcoAHcnepcHBix HemyftHaTBix HacTHij H3 
ropHBix nopoA, BKJnonaiomHH onepaijHH 3arpy3KH H3Mejn>neHH0H ropHoft nopoABi b 
nnaBHUBHyK) nent, ee nJiaBJieHHe, roMoreHH3amno pacnjiaBa, nocjieAyiomyio cTa6miH3aimK> 
pacnjiaBa b <j)HAepe iuiaBHjrbHOH nenn h nojiynemie HemyiraaTBix HacTmj H3 pacnjiaBa, 

5 Bbrreicaiomero H3 (frmiBepBi, omjiuncnoufuucH meM, hto b KanecTBe ropHOH nopoABi 
Hcnojn>3yioT Aaiprr hjih pHOAamrr, a nepea 3arpy3KOH ropHOH nopoABi b njiaBHUBHyio neHB 
ee no^orpeBaioT ao TeMnepaTypBi 700-9 10C h BBmepKHBaioT npn stoh TeMnepaxype 5-15 
MHHyr ao yaajieHEui xhmhhcckh cBK3aHHoft boabi h BsrropaHHH opraHHHecKHx 
cocTaBJimoiAHx, 3aTeM nopoAy noABepraiOT MexaHo-KaTajiHTHnecKOH aKTHBai^HH ao 

10 nojiyneHHJi HacraA c pa3MepoM He 6onee 15 mkm h HarpeBaiOT ao TeMneparypBi 2105-2200C 
AO nojiyneHHJi pacnjiaBa co cTeneHBio aMop^Hocra He MeHee 96% h BBmejieHHH H3 pacnjiaBa 
HenponjiaBHBinHxcii KBapAHTOB, nocjieAyiomyio roMoreHH3amno h cTa6HJiH3aipno pacnjiaBa 
npoH3BOA«T npn TeMnepaType 1420-171 0C ao nojiyneHBui paciuiaBa c bh3koctbk> He MeHee 
1308 Ilac, a noJiyHemie HeinyftnaTBix Hacnm ocyiAecTBjunoT nyreM ApoGjiemifl crpyn 

15 pacnjiaBa, BBrreicaioiAero H3 <J)Hjn>epBi. 

4. Cnoco6 npoH3BOACTBa HenpepBiBHBix HeopraHnnecKHx bojiokoh H3 ropHBix nopoA, 
BKjnonaioiAHH onepau;HH 3arpy3KH H3Mejn>HeHHoft ropHOH nopoABi b njiaBHjiBHyio neHB, ee 
iuiaBJieHHe, roMoreHH3aimio pacmiaBa, nocjieAyiomyio CTa6HJiH3aipno pacnnaBa b $HAepe 

20 njiaBHJiBHofi nenn, BBiTKTHBaHHe BOJioKHa, ero 3 aM acnHB aHH e h HaMaTBiBaHHe Ha 6o6HHy, 
omnuHaToufuucM meM, hto b KanecTBe ropHOii nopoABi Hcnojn>3yioT rpaHHT hjih phojiht, 
KOTopyio nepeA 3arpy3KOH b nnaBHJiBHyio neHB noAorpeBaioT ao TeMnepaTypBi 75 0-95 0C h 
BBmep»cHBaiOT npn stoh TeMnepaType 20-30 MHHyr ao pacTpecKHBaHna KOHTJioMepaTOB h 
yAajieHHH napos boabi, 3aTeM nopoAy noABepraiOT MexaHo-KaTajiHTHHecKOH aKTHBaijHH ao 

25 nojiyneHHH nacrari pa3MepoM He 6ojiee 10 mkm h HarpeBaiOT ao TeMnepaTypbi 2110-2500C 
AO nojiyneHHH aMopcjraoro pacnjiaBa, nocjieAyiomyio roMoreroreaAHio h cTa6HJiH3amno 
pacnjiaBa npoH3BOAHT npn TeMnepaType 1500-1750C ao nojiyneHHs pacnjiaBa c bh3koctbio 
He MeHee 145 8riac, a BBmirHBaHHe bojiokoh ocynjecrBJiaiOT H3 30hbi pacnjiaBa, KOTopaa 
pacnojioaeeHa HH»ce noBepxHocTHoro cjioji . 

30 

5. Cnoco6 npoH3BOACTBa nrranejiBHBDC bojiokoh H3 ropHBix nopoA, BKJnonaiomHH onepaiiHH 
3arpy3KH H3Mejn»HeHHoS ropHOH nopoABi b nJiaBHjn>Hyio neHB, ee iuiaBJieHHe, 
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roMoreHH3amno pacnjiaBa, nocjieAyiomyio CTa6HJiH3anHK) pacnjiaBa b $HAepe imasHJiBHOH 
nenn, nojiyneHHe nrranejiBHoro BOJiOKHa H3 pacnjiaBa, BBrreKaiomero H3 (j>HJH>epBi ? 
omjumawufuucx meM, hto b KanecxBe ropHOH nopoABi Hcnoju>3yioT rpaimT hjih pnojnrr, 
KOTopyio nepeA 3arpy3KOH b njiaBHJiBHyio neHB noAorpeBaiOT ao TeMneparypBi 750-950C h 

5 BBi^ep^cHBaioT npH stoh TeMnepaType 20-30 MHHyr ao paerpecKHBaHEui KOHrnoMepaTOB h 
y^ajiemiH napoB boah, 3aTeM nopoAy noABepraiOT MexaHo-KaTajiHTHHecKOH aKTHBamra ao 
nojiyneHHii Hacnm pa3MepoM He 6ojiee 10 mkm h HarpeBaiOT ao TeMnepaTypBi 2110-2500C 
AO nojiyneHiDi aMop^Horo pacnjiaBa, nocjieAyionjyio roMoreHH3amno h CTa6HJiH3au;HK) 
pacnjiaBa npOH3BOAOT b <|>HAepe miaBHJiBHOH nenn npn TeMnepaType 1500-1750C ao 

10 nojiyneHHa pacnjiaBa c b*3koctbk> He MeHee 145 5IIac, a nojiynemie nrranejiBHoro BonoKHa 
ocymecTBJimoT nyreM pa3AyBaHHa pacnjiaBa, BBrreKaiomero H3 $HJiBepBi. 

6. Cnoco6 npoH3BOACTBa HeopramiHecKHx TOHKOAHcnepcHBix neinyliHaTBix HacrHii; H3 
ropHBix nopoA, BKjnonafoiAHH onepai^HH 3arpy3KH H3MejiBneHHOH ropHoft nopoABi b 

15 njiaBHJiBHyio neHB, ee njiaBJiemie, roMoreHH3an;Hio pacnjiaBa, nocjieAyfonjyio cTa6HJiH3aijHio 
pacnjiaBa b <|>HAepe njiaBHjiBHon nenn h nojiyHemie nemyflqaTBix nacTim H3 pacnjiaBa, 
BBrreKaiomero H3 <|>HJiBepBi, omnimajoufuucx meM, hto b KanecTBe ropHoft nopOABi 
ncnojiB3yiOT rpaHHT hjih phojiht, KOTopyio nepeA 3arpy3KOH b njiaBHJiBHyio nenb 
noAorpeBaiOT ao TeMnepaTypBi 750-950C h BBmep)KHBaK)T npn stoh TeMnepaType 20-30 

20 MHHyr ao pacTpecKHBaHHfl KOHrnoMepaTOB h yAajieHHH napoB boabi, 3aTeM nopoAy 
noABepraioT MexaHo-KaTajiHTHHecKoft aKTHBanHH ao nojiyneHira nacTHij pa3MepoM He 6pjiee 
10 mkm h HarpeBaiOT ao TeMnepaTypBi 2110-2500C ao nojiyneHHa aMOptjmoro pacnjiaBa, 
nocneAyiomyio roMoreHH3aijHio h CTa6HJiH3aijpno pacnjiaBa npOH3BOA#T b $HAepe 
iuiaBHJiBHOH nenn npn TeMnepaType 1500-1750C ao nojiyneHHH pacnjiaBa c bjtckoctbio He 

25 MeHee 145 6IIac, a nojiyneHHe HeniyftnaTBix Hacnnj ocymecTBJDUOT iryreM Apo6jieHHH CTpyn 
pacnjiaBa, BBrreKaiomero H3 4>HJiBepBi. 

7. Cnoco6 npoH3BOACTBa HenpepBiBHBix HeopraHHHecKHx bojiokoh H3 ropHBix nopoA, 
BKmoHaiomHH onepacpKH 3arpy3KH H3Mejn>HeHHOH ropHott nopoABi b njiaBHJiBHyio neHB, ee 

30 njiaBJieHHe, roMoreHH3aiuiK> pacnjiaBa, nocjieAyionjyio CTa6HJiH3an;HK> pacnjiaBa b $HAepe 
miaBHJiBHOH nenn, BBiTHTHBaHHe BOJiOKHa, ero 3aMacjraBaHHe h HaMaTBmaHHe Ha 6o6HHy, 
omJiuHOJOUfuucJi meM, hto b KanecTBe ropHoft nopoABi Hcnojrb3yiOT nopoAy Ha ocHOBe necKa 
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c coflepacairaeM okhch KpeMeima paBHbiM hjih npeBBimaioinHM 73%, nepea 3arpy3KOH necna 
b njiaBHJi&Hyio neiB ero noflorpeBaioT no TeMneparypbi 100-450°C h BBwepacHBaioT npn 
stoh TeMnepaType 30-60 MHHyx no yaajieraM CBSoaHHOH bo«bi h ra30o6pa3Hux BKmoHemra, 
noflorperoe cBipte noaBepraioT MexaHO-KaTajiHTHHecKOH aKTHBamra no nojiyneHHa Hacran 
pa3MepoM He 6oJiee 5 mkm, 3aTeM cupBe HarpeBaioT no TeMneparypBi 2115-2550C h 
BBwepMCHBaroT ero npn stoh TeMneparype no nojiyneHHa aMop$Horo pacimaBa, 
roMoreHH3amno h CTa6HjiH3ainno pacnnaBa npoH3BOflaT npn TeMnepaType 1440-1 730C no 
nojiyneHH* pacnjiaBa c bjejkoctbio He MeHee 160 8IIac, a BBrrarHBaHHe bojiokoh 
ocymecTBJisioT hs sohbi pacnnaBa, KOTopaa pacnojioaceHa mrae noBepxHocraoro cjioa . 



8. Cnoco6 npoH3Bo«CTBa nrranejiBHBix bojiokoh H3 ropHBix nopon, BKjnoHaioHmH onepainra 
sarpysKH HSMejiBHeHHofi ropHoii nopoflBi b njiaBHjiBHyio nenb, ee njiaBJieHHe, 
roMoreHH3amoo pacnnaBa, nocjieayiomyio CTa6HJiH3anHK> paciuiaBa b $imepe iuiaBHJiBHOH 
nenn, nojiyneHHe mTanejiBHoro BOjiOKHa H3 pacnjiaBa, BBrreKaiomero H3 <J>HJiBepBi, 
omnunaiouiuucR meM, hto b KanecTBe ropHoft noponBi Hcnojn>3yiOT nopony Ha ocHOBe necna 
c conepHcamieM okhch KpeMemifl paBHBiM hjih npeBLimaiomHM 73%, nepea sarpysKoft necKa 
b njiaBHjiBHyio nenB ero noflorpeBaioT no TeMneparypBi 100-450°C h BBmepjKHBaioT npn 
stoh TeMnepaxype 30-60 MHHyr no yAajiemw cBH3aHHOH bo«bi h ra3oo6pa3HBix BKjnoHeHHH, 
nonprpeToe c&ipBe nozmepraiOT MexaHO-KaTajiHTHnecKOH aKTHBauHH no nojiyneHHa Haenm 
pa3MepoM He 6ojiee 5 mkm, 3areM CBipBe HarpeBaiOT no TeMneparypBi 2115-2550C h 
BBmepjKHBaiOT ero npn stoh TeMneparype no nojryneHHfl aMop^Horo pacmiaBa, 
roMoreHH3aimio h CTa6Hjm3anHK> pacnjiaBa npoH3BOfljiT b (jjHnepe njiaBHJiBHOH nenn npn 
TeMnepaType 1440-1730C no nojiyneHHa pacnjiaBa c bh3koctbk> He MeHee 160 8 Ilac, a 
nojryneHHe nrranejibHoro BOJioiaaa ocymecTBjiHiOT nyTeM pas/r/BaHHa pacnjiaBa, 

25 BBrreKaromero H3 4>HJibepti. 

9. Cnoco6 npoH3BO«CTBa HeopraHHHeciaax TOHKO^HcnepcHbix HemyHHarBix nacmn H3 
ropHBix nopofl, BKinoHaionnffl onepannH 3arpy3KH H3Mejn,HeHHOH ropHofi noponBi b 
njiaBHjiBHyio neHB, ee njiaBJieHHe, roMoreHHsanmo pacnjiaBa, nocjie^yionryio CTa6miH3amno 

30 pacnnaBa b 4>Ewepe njiaBHJn»HOH nenn n nojiyqeHne HemyfiHamx nac-nm H3 pacnnaBa, 
BBrreKaiomero H3 $njn,epti, omnuHcaou^uucn meM, hto b KanecTBe ropHoft nopon&i 
Hcnojtt3yioT nopony Ha ocHOBe necKa c coaepacainieM okhch KpeMemw paBHBiM hot 
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npeBBnnaiomHM 73%, nepea 3arpy3Koft necKa b njiaBHjn>Hyio nenB ero noflorpeBaiOT jjp 
TeMnepaTypti 100-450°C h BBiflepECHBaioT npn 3toh TeMneparype 30-60 MHHyr #o yflajieHHH 
CBjreaHHOH boabi h ra30o6pa3HBix BKJnoHeHHH, no^orpeToe cBipBe no^BepraiOT MexaHO- 
KaTajiHTHHecKoii aKTHBamra flo nojiyneHHH nacnm pa3MepoM He 6ojiee 5 mkm, 3aTeM CBipBe 
5 HarpeBaiOT «o TeMnepaTypBi 2115-2550C h BBmepacHBaioT ero npn 3toh TeMnepaType ao 
nojiyneHHK aMOp<|>Horo paciuiaBa, roMoreHH3amno h cTa6n jih3 an;HK) pacnnaBa npoH3BOAHT b 
^HAepe njiaBHJiBHofi nenn npn TeMnepaType 1440-1730C ao nojiyneHHH pacnjiaBa c 
bh3koctbio He MeHee 160 8 Ilac, a noJiyneHHe HemyftnaTBix nacTim ocynjecTBJiHiOT nyreM 
ApoSjiemui CTpyn pacnjiaBa, BBrreKaiomero H3 <J>HJiBepBi. 

10 

10. TexHOJioranecKaa jihhhh ajih ocymecTBjieHHH cnoco6a no n.n. 1, 4, mra 7, coAepacautan 
A03arop ropHoft nopo^Bi, njiaBHJiBHyio neHB, cfrmjep, CHa6KeHHBift <|>HJiBepoH c rnrraTejieM, 
npe;ma3HaHeHHyK> jsjm BBixoaa HenpepBiBHoro BOJioKHa, Mexami3MBi ajih HaHeceHHH 
3aMacjmBaTejw, HaMOTKH BOJioKHa Ha 6o6miy 5 coxpaHeHHH h CKJia#HpoBaHHH nojiynaeMoro 

15 BonoKHa, a TaKace cpe^CTBa kohtpojih h ynpaBJieHHH TexHOJioranecKHM npoijeccoM, 
omnuHawufaxcM meM, hto TexHOJiornnecKaa jihhhh aonojiHeHa ycTpoficTBOM ajih MexaHO- 
KaTajiHTHHecKOH o6pa6oTKH cbipbh, TenjiooGMeHHKKOM ajih npe^BapHTejiBHoro no^orpeBa 
ropHoft nopo^H, ycTaHOBjieHHBiM Ha A03arope, ycpe^HHTejiBHofi KaMepoft, coaepaeamen 
Kopnyc, aho 5 peryjinpyeMBie 3a#BH>KKH Ha ee Bxoae h Ha BBixoae, npe£Ha3HaqeHH0H ajih 

20 roMoreHH3aja(HH h CTa6HJiH3aij 1 HH pacnjiaBa, HarpeBaTejieM (jmjiBepBi, npnneM bxoa 

yCTpOHCTBa flJIH MexaHO-KaTaJIHTHHeCKOH o6pa6oTKH CBipBH coe^HHeH C BBIXOtfOM A03aTOpa 

ropHOH nopoABi, a bbixoa ycipoHCTBa - co bxoaom njiaBHJiBHoft nenn, bbdcoa KOTopoii 
coeAHHeH co bxoaom ycpeflmrrejiBHOH KaMepBi, bhxoa ycpe^HHTejiBHOH KaMepBi coe£HHeH c 
<j>HAepoM, CHa6KeHHBiM noAorpeBaeMofl (jjHjiBepoft. 

25 

11. TexHOJiorHHecKaa jihhhh juix ocymecTBJieHHH cnoco6a no n.n. 2, 5 hjih 8, coaepacaman 
A03aTop ropHofi nopo^Bi, njiaBHJiBHyio neHB, $Hjn,epy, npe£Ha3Ha*ieHHyio ajih BBixoaa 
HnanejiBHoro BOJioKHa, MexaHH3MBi ajih coxpaHeHHH h CKJiaAHpoBaHHH nojiynaeMoro 
iHTanejiBHoro BOJioKHa, a TaioKe cpeacTBa kohtpojih h ynpaBjiemiH TexHonniHecKHM 

30 iipoueccoM, omjiuHcnou^ancn meM, hto TexHOJionraecKan jihhhh AonojraeHa ycTpoficTBOM 
AJin MexaHO-KaTauHTHHecKoft o6pa6oTKH CBipBH, TenjiooGMeHHHKOM ajih npeABapHTejiBHoro 
noflorpeBa ropHoft nopoAM, ycTaHOBjieHHBiM Ha A03aTope h cpeacTBaMH ahh pa3AyBaHHH 
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CTpyn pacroiaBa, BBrreKaiomeH H3 <J)Hjn>epBi 5 npnneM bxo,zi; ycTpoftcTBa rjw MexaHo- 
KaTajmTHHecKOH o6pa6oxKH cbipBH coe^HHeH c bbixo#om ^o3aTopa ropnofl nopo,m>i, a bbdcoa 
ycTpoiiCTBa - co bxoaom njiaBHjiBHoft nenn, bbixoa kotopoh coe^HHeH c 4>HJiBepoii. 

12. TexHOJiorEraecKan jihhhji rjw ocymecTBJieHHa cnocoSa no n.n. 3, 6 hjih 9, coaepacamaa 
A03aTop ropHofl nopoABi, miaBHJiBHyK) neHB, <|)HJiBepy 5 npeAHa3HaneHHyK) rjw BBixo^a 

BBICOKOCHJIHKaTHBIX HeopraHHHeCKHX TOHKO^HCnepCHBIX HemyHHaTBIX HaCTim, M6XaHH3MBI 

fljia coxpaHCHHH h cKJiaflHpOBaHHH nojiynaeMBix BBicoKocnjiHKaTHBix HeopraHHnecKHx 
TOHKOAHcnepcHBix HemyftHaTBix HacTHi^, a TaK^ce cpeacTBa kohtpojih h ynpaBJieHHH 
TexHOJiTHHecKHM npou;eccoM, omjimajoufaxcx meM, hto TexHOJiorHHecKaa jihhhh aonojmeHa 
ycTpoficTBOM #Jia MexaHo-KaTajiHTHHecKOH o6pa6oTKH cbipbh, Tennoo6MeHHHKOM flJIH 
npeflBapirrejiBHoro no#orpeBa ropHOH nopoflBi, ycTaHOBJieHHBiM Ha «o3aTope h cpe^cTBaMH 
AJiH ApoSjieHHH CTpyH pacnjiaBa, BBrreKaiomero H3 <|>HnBepBi, npnneM Bxoa ycTpoficTBa jjjin 
MexaHo-KaTajiHTHHecKofi o6pa6oTKH CBipBa coe^HHeH c bbdco^om fl03aropa ropHofi nopo#Bi, 

a BBDCOA yCTpOHCTBa - CO BXO£OM nJiaBHJIBHOH neHH ? BBDCOfl KOTOpOH COe^HHeH C <J)HJIBepOH. 

13. HenpepBiBHoe bojiokho, H3roTOBJieHHoe H3 npnpoflHBix MaTepnajiOB ropHBix nopoa 
cnoco6oM no n. 1, omnuHajou^eecH meM, hto H3roTOBjieHO H3 #aimTa hjih pHOflaijHTa. 

14. HenpepBiBHoe bojiokho, H3roTOBJieHHoe H3 npHpo^HBix MarepnajiOB ropHBix nopo^ 
cnocoSoM no n. 4, omjiunmouieecx meM> hto H3roTOBJieHo H3 rpaHHTa hjih pHOjnrra. 

15. HenpepBiBHoe bojiokho, H3roTOB JieHHO e H3 npHpo^HBix MaTepnanoB ropHBix nopcn; 
cnoco6oM no n. 7, omnunaioufeecji meM, hto H3roTOBJieHO H3 necKa c coaepEcaimeM okhch 
KpeMeHHH paBHBiM hjih npeBBnnaiomHM 73%. 

16. IITranejiBHoe bojiokho, H3roTOBJieHHoe H3 npHpo^HBix MaTepnanoB ropHBix nopo# 
cnoco6oM no n. 2, omnmawmeecH meM, hto oho H3roTOBJieHo H3 aaijHTa hjih pHO^aijHTa. 

17. IIlTanejiBHoe bojiokho, H3roTOBjieHHoe H3 npHpo#HBix MaTepnanoB ropHBix nopoA 
cnoco6oM no n. 5, omjiunajouieecx meM, hto oho H3roTOBJieHO H3 rpaHHTa hjih pnojiHTa. 
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18. HlTanejiBHoe bojiokho, H3roT0BJieHHoe H3 npHpo^Hbix MarepnajiOB ropHBix nopo^ 
cnoco6oM no n. 8, omauHaroufeecn meM, hto oho H3roTOBJieHo H3 necKa c co^epacaHHeM 
okhch KpeMeHHK paBHbiM hjih npeBBimaroiEtHM 73%. 

5 19. HeopraHHnecKHe TomcoAHcnepCHBie HeinyftnaTBie HacraijBi, roroTOBJieHHBie H3 
npHpo^HBix MarepHajioB ropHBix nopo# cnocoSoM no n. 3, omjiunaroufuecji meM, hto ohh 
H3rOTOBJieHBI H3 aamrra hjih pHOAaijHTa. 

20. HeopraHHHecKHe TOHKO#HcnepcHBie HerayiiHaTBie HacnmBi, H3roTOBjieHHBie H3 
10 npnpoflHBix MarepHajioB ropHBix nopoa cnoco6oM no n. 6, omjimafotifuecji meM, hto ohh 

H3rOTOBJieHBI H3 ipSHHTa HUH pHOJIHTa. 

21. HeopraHHHecKHe TOHKOjoHcnepcHBie neinyHHaTBie nacTHijBi, H3roTOBJieHHBie H3 
npHpoOTBix MaTepnajioB ropHBix nopoa cnocoSoM no n. 9, omnuHaioufuecji meM, hto ohh 

15 H3roTOBJieHBi H3 necKa c coflepacaHHeM okhch KpeMeHHa paBHBiM hjih npeBBnnaioiijHM 73%. 
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